TABLE THREE ABRASION 


Material 


Battleship 
Plastic sheet......... 0.070 
Vinyl plastic asbestos tile—A..... | Ke 
Vinyl plastic asbestos tile—B..... Vig 


Nominal 
Thickness, in. Olsen 


Loss, 
Armstrong Taber 
Wearometer Abrader Abrader 


0.89 1.29 0.51 
0.70 0.93 0.52 

0.87 1.51 
3.52 0.94 ).11 
4.07 0.94 0.14 
1.81 2.51 0.19 


| | 


Test Conditions: All tests performed and per cent relative humidity’ 
Olsen Wearometer: 1500 cycles, No. 80 TP aluminum oxide grit, 10-lb weight added, eight 


3¢4-in. holes open. 


Armstrong Abrader: cycles, contact O-E sandpaper, 0.51 0.54 losses. 
Taber Abrader: 1000 cycles, H-22 wheels, wheels refaced cycles for cycles with 


No. S-11 Sandpaper (Taber catalog). 


Note.—The above information is extracted from special report, by T. C. Cooper ‘‘The 
Olsen Wearometer: An Investigation of Various Characteristics and a Comparison with 


the Armstrong Sandpaper Feb. 1957. 


Tile Inst. (4) have made timely 
discuss this apparently valuable func- 
tion the Armstrong abrader. 

well known that the determina- 
tion the so-culled chemical resistance 
nonmetallic materials rather 
proached fashion and 
standardized somewhat the rubber 
industry where total immersion and the 
resulting changes tensile strength, 
volume, and hardness appear 
However, the floor-covering industry 
where large areas are involved, where 
the effects finishes must taken into 
consideration, and where the contact 
with the contaminating agent fleeting 
the problem definitive determina- 
tion much more troublesome. 

doubt many methods have been 
tried one time another for deter- 
mining the effects greases and 
alkalies 
These include change hardness 
indentation change tensile 
teristics, change volume certain 
dimensions, and change 
Each these methods has 
vantages and disadvantages but, 
general, quantitative results are clouded 
the condition the specimen upon 
removal the contaminating 
and the well-known variations between 
small specimens cut from large batches 
organic materials. this type 
examination almost impossible 
make before-and-after test the 
same specimens and comparisons must 
evaluated with full realization the 
variation within the sample. Certain 
attempts solve this problem have 
been (3, and 5). 

Armstrong, the problem has been 
approached using the 
sandpaper abrasion resistance resulting 
from exposure the contaminant. 
Apparently reliable results are obtained 
which effectively discriminate between 
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materials good and 
resistance. The tests may 
formed several ways. the case 
tiles with backing, the entire speci- 
men may immersed the reagent 
and the abrasion specimen cut out 
before after drying. the case 
materials made with backing, 
desirable contaminate the wearing 
dam, with the abrasion specimen 
being cut out after the dam has been 
removed and the reagent cleaned off. 
both cases, the affected specimens 
are then cemented 
minum specimen carrying plates and 
allowed dry overnight before being 
tested. After the adhesive thoroughly 
dried, abrasion tests are made the 
unimmersed and immersed specimens 
the same machine that direct 
measure obtained the change 
abrasion resistance due immersion 
the reagent. This computed 
the per cent change abrasion loss 
due immersion based the loss 
obtained both the affected 
and unaffected specimens. Fig. 
are shown the changes abrasion loss 
thick greaseproof asphalt 
from three manufacturers before 
and after 24-hr immersion Wesson 
oil 115 This figure gives 
example the scatter and shows the 
resistances grease. Since the greater 
portion this test purely mechanical, 
felt that operator error reduced 
minimum. addition the size 
specimen used produces 
result for the flooring material which 
not influenced much small 
variations are, for example, tests 
for hardness for indentation. 

Drying overnight obtain good 
bond the adhesive might con- 
sidered allowing too much recovery 
time for the material after contact 
with the contaminating agent. This 
objection has been overcome 
menting the unimmersed specimen 
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Note.- Broken line is 
0.70 average of four speci- — 


mens two from each of 
two tiles 


Fig. Abrasion loss asphalt 

tiles before and after immersion Wes- 

son oil 115 for hr. These are 

greaseproof tiles from manufacturers 
and 


stainless-steel specimen carrying plates 
and then, after thorough drying 
set the adhesive, exposing the 
entire assembly the reagent 
immersion surface contact. 


Other Models 


Recently the Custom In- 
struments Co. designed and constructed 
duplication the Armstrong abrader. 
The width sandpaper in., 
the speed the sandpaper and the 
specimen approximately half that 
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Fig. resilient floorings abraded 
for cycles using Behr-Manning OE- 
grade flint paper, contact force 
and per cent relative humidity. Loss 
also plotted for and cycles. 
Linotile unbacked linoleum tile 
special manufacture made only the 
Armstrong Cork Co. 
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Fig. resilient floorings abraded for cycles Armstrong and CSIA abrad- 


ers. Data from Fig. 


the larger machine, and the area 
the specimen and the zine plate 
one-quarter that used the larger 
machine. Armstrong laboratories were 
requested compare this machine 
with the Armstrong abrader 
determine whether could used 
industries dealing with paints and 
coatings, where smaller specimens and 
lighter contact desired. 
After extensive tests was concluded 
that the results obtained this small- 
scale replica not correlate with the 
standard size Armstrong 
cause differences essential charac- 
teristics. The smaller machine has 
different inertia, the frictional charac- 
teristics are different, and, therefore, 
the results cannot expressed exactly 
terms those obtained the Arm- 
strong abrader although the differences 
are not great (Figs. and 7). 
considering these data 
noted that the losses obtained the 
small specimens one-quarter size have 
been multiplied four make them 
directly comparable the losses ob- 
will further noted that variations 
the zine loss which could not 
resolved resulted differences the 
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Right half shows abrasion loss per unit zinc loss. 


specific abrasion resistance (cu 
0.01 zine loss) which indicate 
that the machines are not complete 
agreement. Although 
indicate that the CSIA abrader 
reproducible and reliable machine for 
certain classes materials, they also 
indicate that not duplicate the 
Armstrong abrader. This work has 
shown that difficult correlate 
abraders different dimensions even 
though the principal operation 
the same. The study has opened 
field investigation which will 
covered future paper. 

The original model Armstrong 
abrader has been rebuilt and redesigned 
into research model. The specimen 
carrier plate this model can made 
travel both directions, there 
specimen speed meter, 
clutch has been installed, and new 
method holding the specimen has 
been devised. The results the work 
done with this machine will reported 
future paper. With this machine 
hoped investigate the effects 
changes speed, contact force, cycle 
time, and type abrasive. Although 
the Armstrong sandpaper abrader has 
apparently been some value the 
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field floor-covering materials and 
sheet plastics, great deal work 
needed project the usefulness this 
machine into other fields. 


a 


Much the work described herein 
was done Wein, Jr., and 
Bush, who are responsible for many 
the techniques described. 
efforts were assisted the following 
research physicists: Smoley and 


grease-resistance investigations; 
who 
with field results; Cooper, 
who performed comparisons with the 
Olsen and Taber abrader ind J. B, 


Vanaman, investigated the 
abrader. Abbott, the 
Section, contributed valu- 
able design suggestions and mechanical 
help. Novotny, vice-president 
and chief engineer the Custom 
Scientific Instruments Co., has exhibited 
keen interest and made many valuable 
suggestions. 
very much the interest and cooperation 
shown the New Jersey Zine Co. 
Pa., and the Behr-Manning Co., the 
latter represented Simkins 
and Cotter. The permission 
the Cork Co. publish this 
work also acknowledged. 
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Fluorescent Indicator Absorption Analysis 
Using the Chromanalyzer 


convenient has been tested for determining aromatic, olefinic, 
and saturated hydrocarbons using the fluorescent indicator adsorption 
(FIA) method. This new equipment can installed laboratory bench 


and operated under normal lighting conditions. 


Analytical data usually 


agree within per cent, using the chromanalyzer and equipment used 


ASTM Method 


FIA analyses agree within about per cent with 


other analytical methods applicable high- and low-olefin content 


gasolines. 


tor absorption (FIA) method for hydro- 
carbon-type analysis olefinic gasolines 
was developed Criddle and LeTour- 
long existent need the petroleum in- 
dustry. These authors employed di- 
rect tech- 
nique separate aromatics, olefins, and 
saturates hydrocarbon mixture, and 
fluorescent dyes denote the bounda- 
ries between the The composi- 


tion the sample caiculated from the 
lengths narrow gel-filled column oc- 
cupied the hydrocarbon groups and 


the whole sample. Because the gen- 
eral interest the FIA method, has 
been adopted standard ASTM pro- 
cedure. 

The FIA method well suited for 
analytical purposes but has the disad- 
vantage requiring dark hood cab- 
inet, and using very long and rather frag- 
ile tubes. Two columns are 
cepted usage: one having standard 
3-mm outside diameter glass analyzer 
section that attached the upper 
section and discarded after every deter- 
mination and one having 
glass capillary analyzer section sealed 
the upper section. The standard col- 
umn, having the detachable analyzer 
section, must assembled for each de- 
termination and leakproof seal ob- 


NOTE.—DISCUSSION THIS PAPER 
INVITED, either for publication for the 
attention the authors. Address all com- 
munications ASTM 1916 
face St., Philadelphia 3, Pa. 


Division IV of ASTM D-2 is balloting on pub- 
lishing table cooperative data comparing 
the with the regular 1319 
equipment. This material may appear 
appendix the D-2 report this year. 

1 Designed by J. J. Phillips; manufactured 
Jarrell-Ash Co., Newtonville, Mass. 

Method Test for Hydro- 
Types Liquid Petroleum Products 
(Fluorescent Indicator Adsorption (FIA) 
Method) T), 1958 Book 
ASTM Standards, Part 

The boldface numbers parentheses re- 
fer to the list of references appended to this 
paper. 
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tained. The “true column must 
cleaned after each determination. 

The purpose this paper show 
that the chromanalyzer—a piece ap- 
paratus, which rugged well 
adapted for use routine operators— 
gives results that are close agreement 
with the equipment specified the 
ASTM Method. Many the disad- 
vantages the standard equipment 
have been removed the design the 
regular laboratory bench and operated 
under normal lighting conditions. The 
columns used with the equipment, while 
shorter, retain the design the usual 
FIA column and the advantages the 
They are easier clean and much less 
fragile than the latter. Test results 
using the chromanalyzer are presented 
showing the precision the method 
comparable the precision the 
standard FIA equipment. 


Design Equipment 


The 
analyzer, designed for use with the FIA 


Fig. 1.—Chromanalyzer. 


equipment in. wide, in. deep, and 
in. high. The regular FIA booth size 
in. deep, wide, and extends 
the ceiling. The 
sists essentially three parts: (1) the 
pressure manifold and column support. 
(2) the light source and movable viewing 
bar, and (3) the zone-marking device. 

The pressure manifold and column 
support are incorporated into the equip- 
ment mainly make self-sufficient. 


JOSEPH ALLEN received his degree Chemistry from 


Columbia University 1948. 
dated Edison Co. specializin 
During the Korean 


copy. 


went work for the Consoli- 
the field Chemical Micros- 


analytical section Camp Detrick, Md., the biological war- 


fare research center. 


Since joining the Sun Oil Co. 1952, 


has been engaged the utilization physical separation 
techniques applied hydrocarbon analysis. 


JOHN WOOD received his education the Philadelphia 
College Pharmacy and Science receiving his B.S. Chemistry 
1950. served Group Leader the Analytical Division 


Sun Oil Research and Development Division from 
1952 1956, and Section Chief from 1956 1957. 


specialist hydrocarbon analysis. 


1957 joined the 


staff the Director Industrial Products Sun Oil Co. 
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Dry air nitrogen (externally pressure 
regulated) introduced into the hollow, 
side frame where supplied the in- 
dividual columns through needle valves. 
The upper column support can moved 
down the side frame supports. 
contains slots for eight columns. The 
upper spherical joints the column rest 
the support, allowing the column 
suspend freely. The bottom column 
support eight holes 
spherical joint the small piece cap- 
tubing that supports the silica gel 
may left the apparatus when the 
column disconnected for cleaning. 
The light source, incorporated directly 
into movable viewing bar, consists 
two 15-w General Electric “black 
tubes with glass filters that remove al- 
most all the visible light. The ultra- 
violet radiation focused into narrow 
band across the columns placing the 
filters 45-deg angle. The operator 
views the columns through 
thick Lucite 
ment protects the operator’s eyes from 
exposure ultraviolet radiation. The 
window has horizontal lines inseribed 
the front and back faces eliminate 
parallax error. The viewing bar moves 
nylon bearings and down the two 
metal side bars. counter- 
weights supports the weight the bar, 
enabling the operator move freely. 
The zone-marking device consists 
pedal that actuates ball-point pen 


contains 


window. 


28/\2 Spherical Joint 

12mm 1D Nominal Charger 75mm 
\ 


Pack Gal to 20mm Level 
/ — 15mm 


Neck mm 


) 
| 


Seporotor 
15Omm 


\ 


2mm ID 


5.5mm 1D Nominal 
(Heovy Wall) 


145-165 mm ID 

Moximum Difference 1D 
Between Ends 0O.025mm 
Any One 24in 


Anolyzer 
609.5 mm (24in) 


2mm ID Nominal— 


12/2 Spherical Joint 


Tip Drawn Out to 
Fine Capillary 


Fig. FIA column for use with 
chromanalyzer. 


mounted the viewing bar mark 
strip paper. The pen can moved 
eight positions across the strip chart, 
one for each column, changing dial 
setting. The chart marked each 
boundary setting the viewing bar 
pressing the pedal. roll strip paper 
mounted the top the side frame. 


TABLE I.—ANALYSIS HIGH OLEFIN CONTENT SAMPLES, PER CENT. 


Sample 


Aromaties |Olefins 


No. 1 


28 23 
28 23 
19 1 
19 


10 


— 


No. 


20.: 
33 
34 
15.§ 


17 


we tote 


No, 


Fe 


32 
32 


20. 
20 


No. 


ao 


to tobe 


(TP 118) 


Method 
D 1319, FIA | 


| 
Aromatics | Olefins | 


Acid Treat Acid Treat, Br. No. 
Aromatics 


and Olefins Aromatics | Olefins 


27 49.6 

18.¢ 37.8 
19 

10: 0 
10.5 


uo 


33. 
36.: 
32. 


10. 
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After each run the clamps holding the 
strip for recording the boundary points 
are loosened, new strip unrolled, and 
the old one torn off. 


Analytical Procedure 


The regular FIA method, ASTM 
Method 1319, has been modified 
slightly for the chromanalyzer. The 
modifications are mainly column length 
and sample size, necessitated the 
bench-scale design the new equip- 
ment. The adsorption column shown 
Fig. while has been reduced 
size fit the equipment, retains the 
features the regular FIA column. 
This reduction size makes much 
easier clean and cleaned 
the same manner bore” 
FIA column, except that shorter hypo- 
tubing can used. The sample 
size required 0.35 rather than 0.75 

The assembled columns are suspended 
the chromanalyzer. The gel added 
the columns and the column support 
rack vibrated with small hand vibra- 
tor until the gel level shown Fig. 
reached. The vibrator then run 
and down the columns insure com- 
plete packing. dyed gel (procedure 
for preparation given Method 
1319) used, add 2-mm layer 
when the separator section 
full. dyed gel not used, dye the 
sample described ASTM Method 
1319. Add 0.35 the sample di- 
rectly the top the 
ately add 15-mm layer gel and fill 
the charger section with alco- 
hol. Apply about psi nitrogen air 
pressure; the transit time required for 
analysis should approximately 
min. 

After the alcohol-sample boundary 
has advanced about 125 into the 
analyzer section, the first set bound- 
ary readings are made. The operator 
sets the strip chart dial for the proper 
column, rapidly moves the viewing bar 
the first boundary, presses the pedal, 
and proceeds down the column 
the next boundary. All columns are 
marked individually the strip chart 
this fashion. The operator allows the 
and makes another set marks. The 
second set marks should made 
while moving the viewing bar the op- 
posite direction from the first set. 

After the set readings 
made, the columns are removed for 
cleaning. The strip chart containing 
the marked hydrocarbon zones 
moved and measurements made with 
meter rule. Calculations are identical 
with ASTM Method 1319. 


enced operator can run samples per 


day. 


6.6 
No. 6 28.7 45.6 
24.2 18.1 
No. 24.2 18.7 41.8 
23.9 19.5 
- | No. 10 x 
No. 26.7 18.5 43.8 
18.2 
No, 17.4 30.0 19. 
21.3 35.2 21.9 
| 
No. 10.7 43.6 
f 


TABLE LOW-OLEFIN CONTENT AND HIGH-BOILING SAMPLES, 
PER CENT. 


Chromanalyzer 


Method 1319 FIA 


Method 875 


Sample | | Acid Treat-Br. No. 
Aromatic Olefin Aromatic Olefin Olefin 
60.1 2.1 
No. 21. 60.6 1.9 
59.8 
No. 36.7 36.6 1.6 
37.0 1.9 
No. 32.0 
31.7 2.0 
No. 24. 23.7 2.0 23.1 
23.4 2.0 
27.5 
No. 26. 16.6 
17.2 1.9 
No. 15.2 1.6 
No. 68.7 6.0 69.4 5.6 65.5 8.5 
No. 29. 42.0 4.0 42.1 4.1 46.2 3.6 
No. 30. 68.1 2.0 65.9 2.1 67.3 1.9 
No. 47.0 4.8 44.3 5.3 47.0 5.0 
No. 79.2 2.2 78.8 1.5 2.8 
No. 33. 62.1 4.6 62.1 5.0 63.0 4.8 
No. 2.0 87.8 2.4 4.7 
No. 52.4 5.0 52.6 5.2 52.8 5.6 


Precision Chromanalyzer 


The precision FIA results obtained 
using the chromanalyzer equipment was 
found identical with that obtained 
using the standard 
Tables and give the results all 
analyses. Samples used determine 
the precision the chromanalyzer were 
divided into two groups, one included 
low-olefin content per cent) 
samples and the other, high-olefin 
content (10 per cent) samples. 
Table shows the standard deviation 
and repeatability duplicate determin- 
ations. Since the repeatability was bet- 
ter using the chromanalyzer than the 
limits given ASTM Method 1319, 
eleven the high-olefin samples were 
run duplicate using regular FIA 
equipment. The precision 
these samples included Table ITI. 
The test (3) was used compare 
statistically the precision obtained using 
the two types equipment. (No sig- 
nificant difference precision shown 
this test. See Editor’s Note 
page 49.)* 


Comparison Chromanalyzer and 
Standard FIA Analyses 


series samples was analyzed for 
aromatics, olefins, and saturates de- 
termine the differences results using 


‘Tentative Method Test for Olefinic 
Plus Aromatic Hydrocarbons Petroleum 
Distillates (D 1019-58 T), 1958 Book of 
ASTM Standards, Part 

Tentative Method Calculation for 
Olefins and Aromatics in Gasoline (D 875 — 
53 T), 1958 Book of ASTM Standards, Part 7. 
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TABLE IV. 


TABLE FIA 


RESULTS USING THE CHROMAN- 
ALYZER AND WITH 


STANDARD EQUIPMENT. 
Repeat- 
ability, 

Stand- per 


Number ard Confi- 
of Devi- dence 
CHROMANALYZER 
High olefin 
content 
samples 
Aromatics. . 0.5 1.5 
0.3 0.9 
Low olefin 
content 
samples. .| 8 
Aromatics. 0.6 
Olefins. 0.1 0.3 
Aromatics 0.6 1.6 
Olefins. 0.3 0.7 
STanparRD FIA EquipMENT 
High olefin 
content’ 
Aromatits. 0.4 1.3 
Olbfins. 0.4 1.3 


Practice for Applying 
Precision Directory ASTM Com- 
mittee D-2 on Petroleum Products and 
January, 1958. Duplicate de- 
terminations the same operator should 
not differ more than this amount per 
cent the time (19 samples out 20). 


DIFFERENCE BETWEEN CHROMANALYZER AND STANDARD FIA 


ANALYSES. 


Number 
Samples 


High olefin content samples... ... 14 
Average deviation@ . 

Deviation average? 

Maximum deviation 


Low olefin content samples. 
Average deviation@ 
Deviation of average? 
Maximum deviation 

Allsamples....... 
Average deviation4 
Deviation of average? 


@ Average deviation without regard to sign. 


>» Average deviation taking sign into account. 


the different types equipment. Four- 
teen depentanized commercial gasolines 
containing more than per cent olefins 
and low-olefin distillate depentan- 
ized fractions were analyzed using both 
types equipment. Table 
marizes the differences between the 
values obtained. The average differ- 
ences are all less than per cent. The 
higher aromatic per cent) values; 
this difference reflected slightly low- 
olefin and saturate values. These data 
show that the two sets equipment 
could used interchangeably. 

The incorporation the focused ul- 
traviolet light source and marking de- 
vice into the movable viewing bar the 
chromanalyzer considerably improves 
the ease reading and repeatability and 
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Difference Between Analyses 
(Chromanalyzer Minus Standard FIA) 


Aromatics 


Olefins Saturates 
0.6 0.9 
+0.6 —0.3 —-0.3 
+3.0 —-1.9 +2.5 
0.8 0.4 0.9 
+0.4 
+2.7 —-0.9 -—2.2 
0.8 0.5 0.9 
—0.2 —0.é 


marking the FIA ap- 
parently compensates for the 
shorter tubes this equipment com- 
pared with the standard equipment 
Method 1319. 


Comparison FIA Data With Results 
Independent Methods 


number the samples used com- 
pare chromanalyzer and standard FIA 
data were also analyzed suitable in- 
dependent methods show the degree 
agreement with other ASTM meth- 
ods. FIA and Method (2) 
were compared both high- and low- 
olefin content samples while FIA and 
Method 875° were compared only 
the low-olefin (less than per cent) 
samples. known that Method 
875 may give 
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FIA 


RESULTS 


USING THE CHROMANALYZER 


AND STANDARD FIA EQUIPMENT WITH ACID TREAT METHOD 1019) 


Low olefins, greater than 60 per cent aro- 
matics plus olefins 
Deviation of average 
Maximum deviation 
Average deviation 
Standard deviation 
Low olefins, less than per cent aromatics 
plus olefins 
Deviation of average 
Maximum deviation 
Average deviation 
Standard deviation 
High olefins, aromatics plus olefins, 
per cent 
Deviation of average 
Maximum deviation 
Average deviation 
Standard deviation 


TABLE 


Number 


Samples 


Standard FIA, 
minus 1019 


Chromanalyzer, 
minus D 1019 


+0.4 +0.2 
+1.1 +1.7 
0.8 0.8 
0.9 1.0 
-1.2 —1.4 
3.8 —4.5 
1.3 2.1 
1.8 2.5 
14 
+1.4 
+3.5 —4.5 
1.8 1.8 
2.1 2.1 


COMPARISON FIA RESULTS USING THE CHROMANALYZER AND 


STANDARD FIA EQUIPMENT WITH ACID TREAT-BROMINE NUMBER METHOD 


875), 


Number 


Samples 


Low olefins, greater than 
60 per cent aromatics 
plus olefins@ 

Deviation of average 
Maximum deviation 
Average deviation 
Standard deviation 

Low olefins, less than 60 
per cent aromatics plus 
olefins? 

Deviation average 
Maximum deviation 
Average deviation 
Standard deviation 


Chromanalyzer, 


PER CENT. 


Standard FIA, 


minus minus 

D 875 D 875 
Aromatics Olefins Olefins 
+1.3 —0.9 +1.0 —0.8 
+3.2 —2 +3.9 —2.9 
1.6 1.0 ) Pe 1.0 
1 1.5 
—O0O.8 —0.3 —1.6 +0.1 
—4.2 —2.6 
1.6 2.4 1.0 
2.1 1.6 2.8 1.4 


4 Aromatics, average per cent, 71.8, maximum 84.7; minimum, 63.0. COlefins average per 


cent, 4.0, maximum, 8.5; minimum, 1.9. 


» Aromatics, average per cent, 36.8; maximum, 52.8; 


cent, 9.8, maximum, 15.8; minimum, 3.6. 


Table compares total aromatics 
plus olefins FIA using both 
the chromanalyzer and regular FIA ap- 
paratus, with acid-absorption values 
(ASTM Method 1019). The low-ole- 
fin (less than per cent) samples were 
split into two groups for this compari- 
son, group containing more than 
per cent and the other less than 


samples. 


(TP 120) 


minimum, 10.5. Olefins, average per 


samples contained between and 
per cent olefin contents were be- 
the low-olefin samples containing more 
than per cent FIA results, re- 
gardless equipment, have standard 
deviation from Method 1019 about 
per cent. both low-olefin samples, 
containing less than per cent 


have standard deviation from Method 
differences are observed when chrom- 
analyzer and standard FIA results are 
compared separately with Method 
1019, statistical analysis the data 
using the test (3) shows the differences 
are not significant. 

Table compares aromatics and ole- 
fins FIA and Method 
samples where the latter most appli- 
cable (less than per cent 
low-olefin samples were split into two 
groups before. with 
Method 875, FIA values for aromatics 
olefins have standard deviation 
about per cent. Above per cent, 
FIA values tend about per cent 
higher for aromatics than Method 875 
values. Below per cent, they tend 
about per cent show 
random deviation about 0.5 per 
cent. significant difference exists 
between the FIA results regardless 
equipment. 


Conclusions 

The equipment described 
sults comparable with the standard 
equipment Method 1319 for the 
FIA determination. For routine lab- 
oratory use preferable because (1) 
tubes are shorter and more rugged, and 
(2) hood darkroom required. 
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Determination Ignition Loss 


Portland Blast-Furnace Slag Cements 


BERNARD CHAIKEN 


The regular ‘‘ignition loss’’ procedure used the analysis portland ce- 
ment not applicable portland blast-furnace slag cement because the 
oxidation sulfide constituents present. This interference causes low 
results obtained which are longer valid measures moisture, car- 


bonation, and carbonaceous material. 


Several modified procedures were 


investigated and the validity each was established comparison with 
the results obtained direct determinations carbon dioxide and total 
water. The methods studied included, among others, the recently revised 
ASTM procedure! which provides for correction for sulfide oxidation, 
and procedure developed this study which involves ignition helium 
atmosphere. The revised ASTM procedure and the helium method gave 
accurate and reproducible results. The helium procedure, however, has 
the advantage being more rapid since additional sulfur trioxide deter- 
minations are not required, and recommended for laboratories making 
frequent analyses portland-slag cements. 


blast fur- 
nace slag cements are available commer- 
cially from number cement mills 
the United States, and the literature 
indicates that such cements are cur- 
rent use pavements and 
structures this country. 
tions governing the properties these 
cements well are 
given ASTM!, and the 
Federal These specifica- 
tions include chemical requirements 
for such materials, one which pro- 
vision for maximum ignition.” 

The ignition loss requirement in- 
tended limit the extent carbonation 
and total amount moisture, and or- 
ganic other volatile matter present. 
some degree, indirect control 
deterioration caused prolonged ex- 
posure aging the cement. Until re- 
cently, the ignition loss determination 
was the same for all cements, that 
portland, portland 
and slag Essentially, 
involved determination the loss 
weight cement after ordinary igni- 
tion 900 1000 

Unfortunately, the slag component 
slag cements normally contains con- 
stituents which undergo oxidative reac- 
NOTE.—DISCUSSION OF THIS PAPER 
INVITED, either for publication for 
the attention the author. Address all 
communications 
1916 Race St., Philadelphia Pa. 

Book ASTM Standards, Part 

for 
Highway Materials, and Methods of Sam- 
pling and Testing, Parts and 1955, and 
Part 3, 1958. 

Federal Specifications SS-C-197 and SS- 
C-218. 

Federal Test Method Standard No. 158. 

The boldface numbers parentheses refer 


the list references appended this 
paper. 
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tions during ordinary ignition. Since 
such reactions are accompanied 
weight increases, the observed ignition 
loss value low and 
flects the amount moisture, carbona- 
tion, and volatile matter 
furnace slag constituents responsible for 
this interference include sulfide and 
manganese compounds, ferrous oxide 
(FeO), and perhaps even metallic iron. 

The sulfides appear the major 
cause interference and are present 
blast-furnace slags sulfides 
cium, manganese, and iron When 
sufficient amounts sulfide constituents 
are present portland-slag cements, the 
resultant oxidation sulfates upon ig- 
nition may times cause the ignited 
cement show net increase weight. 
tive Hofman and Mosto- 
witsch showed that the oxidation 
cium sulfide calcium sulfate can pro- 
ceed ordinary air ignition tempera- 
tures similar those employed for ce- 
ment ignition 1925, Baire ap- 
plied this knowledge correcting the 
ignition loss values cements contain- 
ing slag procedure involved 
ignition, and sulfate determina- 
tions both before and after ignition. 
corrected the loss ignition deduct- 
ing the weight gain attributed the oxi- 
dation sulfides. 


BERNARD CHAIKEN, chemist, Division Physical Research, 
Bureau Public Roads, has been engaged research high- 
development methods chemical analysis for highway ma- 
terials, especially those related portland cement concrete, 
and the author several papers this field. 


way materials since 1942. 
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result the increasing use and 
research portland blast-furnace slag 
cements this country, the ASTM igni- 
tion loss for this material 
was recently revised. The details the 
revised procedure are given Appendix 
now under way. The revised 
procedure similar the Baire method. 
The principal difference that the igni- 
tion conducted for single min 
period the ASTM method instead 


Purpose This Study 


The present study was undertaken 
evaluate these methods comparing 
the results obtained with the actual 
amount water and carbon dioxide ex- 
isting the Variations these 
procedures, suggested others, were 
similarly evaluated. 

Since the revised ASTM procedure 
well the Baire method requires 
additional sulfur trioxide determination 
after ignition, appeared advisable 
develop simple ignition procedure 
inert atmosphere. Such procedure, 
would provide more direct and rapid 
method for loss ignition eliminat- 
ing the need for additional sulfur trioxide 
phase the investigation are 
ported here. 


Procedures and Results 


Cements Used 

Five portland blast-furnace 
ments (type IS), representing different 
American cement mills, were used this 
study. These are identified cements 
through For convenience, they 
will times referred portland- 
slag cements. For reference purposes, 
two ordinary portland cements (type 
were also included and are identified 
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The chemical compositions the ce- 
ments studied are shown Table 
The sulfide sulfur content the port- 
land-slag cements ranged from 0.33 
1.04 per cent. 


Differential Thermal Analysis (DTA) 


DTA curves all cements were made 
order show certain properties that 
might useful this investigation. 
These results are shown Fig. 

The two portland cements, and 
show unusual characteristics. The 
usual endothermic dips about 180 
are characteristic the dehydration 
gypsum and the hemihydrate 
sulfate. The prominent endothermic 
dips near 500 are caused the de- 
composition hydroxide cal- 
cium oxide. about 800 endo- 
therms again appear which most likely 
result from the decomposition 
bonates. 

The five portland-slag cements, 
through had somewhat similar curves 
except for the inteuse exothermic peaks 
900 This temperature coincides 
with the temperature range used ce- 
ment The prob- 
ably result from the oxidation sul- 
fides which are the primary source in- 


Cement 


terference the ignition loss determina- 300 400 800 
tion portland-slag cements. The size Temperature ,deg Cent 
the peaks does not necessarily mean Fig. 1.—Differential thermal analysis curves for cements (heating rate, deg per 
that there large amount reactant min). 
present. more likely that this TABLE COMPOSITION CEMENTS, PER 
intense reaction minor constituent. 
Cement shows the greatest exothermic Type Type 
e- e- e- e- e- e- e- 
sulfide sulfur content. - ment ment ment ment ment ment ment 
around may caused Aluminum oxide 5.14 7.75 6.75 6.72 7.57 
vestigations have shown that the Sulfur trioxide 2.28 1.30 2.26 
Sodium oxide (Na2O) 0.08 0.04 0.09 0.07 0.15 0.10 
panied exothermic peak near 500 Phosphorus pentoxide 0.03 0.05 
(6). oxide 0.53 0.03 0.85 0.08 0.50 0.32 
Carbon Dioxide and Water Determinations Titanium dioxide 0.28 0.28 0.28 0.28 0.44 0.20 
Direct determinations carbon di- determinations except made accordance with ASTM methods. 
® Spectrophotometric method. 
oxide and water were made order 
evaluate the accuracy the various ig- TABLE DETERMINATION CARBON DIOXIDE AND WATER 
nition procedures studied. CEMENTS, PER CENT. 


sults are shown Table 


Carbon dioxide was determined 
value thus obtained corresponds 0.39 1.61 0.51 1.45 1.27 0.56 
loss weight which would occur the 0.90 0.39 1.55 0.50 1.43 1.25 0.56 
carbonate compounds were decomposed Average 0.95 6.39 1.58 0.51 1.26 0.56 
ignition. Water, both combined and 1.18 1.05 1.43 1.34 0.69 0.88 0.48 

| 99 1.96 4: 35 7 7§ 5 

by evolution usIng a modified Id Average 1.09 1.01 1.43 1.36 0.72 0.84 0.52 
values correspond the loss weight Total.......... 2.04 3.01 1.87 2.16 2.10 1.08 
during ignition when free moisture, com- Wet evolution method, ASTM Anhydrous copper sulfate mixed with asbestos 
bined water, and hydroxyl water are was used to trap evolved hydrogen sulfide. 
evolved Modified Penfield method Leonard Shapiro and Brannock, Analysis 

pits z — Silicate Rocks,’’ Geological Survey Bulletin 1036-C, 1956. Sodium tungstate was not used. 

total carbon dioxide plus water Sum average values. 
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Cement Cement 


| Value Avg. 


Method (covered crucible air,| 1.96 1.43 1.43 |1.97 1.31 
muffle furnace at 950 C, 15 min)@| 1.92 | | 1.4: 12.15 1.31 
Loss corrected for increased 2.97 2.01 2.00 
Loss corrected empirical 3.18 2.67 2.67 
Loss corrected for increased 1.93 1.95 
Loss corrected empirical 2.76 2.37 2.36 
muffle furnace at 700 C, 15 min)! 1.29 | 1.16 
Method (open crucible air, 1.81 1.81 1.23 1.22 
muffle furnace at 700 C, 1 hr) 1.81 1.20 
Method 5 (ignition in helium, 900. | 1.79 
to 1000 C, 15 min., gas flow, 150 2.98 1.78 
to 1000 C, 15 min, gas flow, 75 cu 2.81 1.64 
per min.)/... 
Essentially the same ASTM Method 114 58. 


ASTM Method and Federal Standard No. 158 provide 


(See Appendix I.) 


method for ignit 


Cement 


Cement Cement 


Avg. | Value | Avg. | Value | Avg. | Value Avg. 


1.79 1.85 | 1.77 1.82 0.36 0.32 
1.90 1.86 0.27 
2.13 2.15 | 2.21 2.22 1.01 1.00 
2.16 2.25 0.98 
2.45 2.51 | 2.57 2.62 2.44 2.40 
2.56 2.66 2.35 
1.62 1.62 | 1.60 1.59 |—0.220| —0.239 
1.62 1.57 —0, 239 
2.03 2.06 | 2.00 2.14 0.95 0.94 
2.08 | 2.28 0.92 
2.28 2.28 | 2.40 2.39 1.86 1.86 
2.28 2.37 1.85 
0.94 0.94 1.29 1.29 0.84 0.84 
2.26 2.26 2.14 2.14 1.05 1.02 
2.28 2.15 0.97 
2.24h 2.144 1.03” 
2.08 2.07 | 2.03 2.06 0.96 0.94 
2.05 2.09 0.91 
ion loss portland-blast furnace slag cement. 


¢ Loss corrected by adding 0.8 times the percentage increase of SO; that developed during ignition. 


Loss corrected adding 2.0 times the percentage sulfide sulfur. 
and that sulfur volatilized during ignition. 


sulfate during 
Details method given Appendix 


This based the assumption 


that all sulfide sulfur converted 


Same method except for lower rate gas flow, and gas flow maintained for only min before and after ignition. 


° Samples gained weight upon ignition. 


Gas first passed through ascarite and anhydrone remove carbon dioxide and moisture present. 


percentages shown Table II, theo- 
retically approach the true values for ig- 
nition loss and should serve ref- 
erence for evaluating the accuracy 
each ignition method. possible that 
the true value may slightly greater 
than this reference value would indicate. 
This would occur when organic matter 
carbonaceous material present the 
cement and volatilized under ordinary 
ignition conditions. 
there convenient and accurate pro- 
cedure available determine such con- 
stituents directly. any event, the 
slight amounts such constituents nor- 
mally present cements should make 
this factor negligible. 


Ignition Loss Air 

The various procedures used and the 
results obtained are shown Table 

Method Table the regular 
ASTM for portland cements 
which, until recently, has also been ap- 
plied portland-slag cements well 
slag cements. involves ordinary ig- 
nition muffle furnace for min 
950 

Table III also shows the values ob- 
tained when certain corrections are ap- 
plied the results obtained method 
one case, the values were cor- 


s 


58. 
Method C 


? Section 
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30 of Tentative 


rected for the oxidation sulfide sul- 
fate sulfur. This correction 
cently adopted ASTM? and under 
review for adoption Federal method. 
The procedure, given detail Appen- 
dix requires supplemental sulfur tri- 
oxide determination the ignited ce- 
ment semple. The original ignition- 
loss value then corrected subtract- 
ing from the weight the ignited ce- 
ment, the gain weight pro- 
duced the sulfides. 

the second case, empirical cor- 
rection suggested some investigators 
was applied the results obtained 
method the original values 
were corrected utilizing the sulfide 
sulfur percentages shown Table and 
assuming that all the sulfide sulfur had 
been oxidized sulfates during the ig- 
nition. 

Method also involved ignition 
furnace 950 except that the 
ignitions were conducted 
covered crucible for hr. These results 
well corrected results obtained 
similar fashion above are shown the 
table. The correction for actual sulfide 
oxidation after ignition essen- 
tially the same procedure suggested 
Baire some years ago (5). 

Method similar method ex- 
cept that ignitions were conducted 700 
Method involved the same lower 
temperature but ignitions were main- 
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tained for hr. These lower tempera- 
ture ignitions were suggested some 
authorities well the results the 
DTA analysis. was thought that the 
oxidation and subsequent interference 
sulfur would not serious factor 
the lower temperature. corrections 
were applied the results obtained 
methods and 


Ignition Loss Helium 


ignition procedure utilizing he- 
lium atmosphere was devised and studied 
order provide simple and direct 
ignition method where oxidation was 
prevented greatly limited. 

The procedure adopted involved 
simple 15-min ignition approximately 
950 Rose crucible which was con- 


tinuously flushed with helium gas 
constant rate flow. Figure shows 


photograph the apparatus, 
Fig. simplified sketch. results 
obtained are shown Table 
methods and 5A. The variations em- 
ployed differed only the rate gas flow 
and the length time the crucible and 
its contents were flushed with gas before 
and after ignition. Details method 
are given Appendix 

During these determinations, was 
generally observed that second igni- 
tion the same sample portland-slag 
cement usually produced slight in- 
crease weight the ignited cement, 


as 
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TABLE IGNITION VARIOUS METHODS, PER CENT. 
Type 
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Fig. 
A e \ 


\ 

A-2cuft Cylinder of Helium , Reagent Grode. 
8-Mercury Trap (Acts Pressure Sofety Vaive). 
C -Gloss Stopcock. 
O-Fiowmeter. 
Rose and Tube 
- Asbestos Board. 
G - Refroctory Clay Chimney 


Fig. for determination 


ignition loss with helium. 


rather than constant slightly lower 
weight. This was attributed slight 
tendency for oxidation sulfides oc- 
cur even the inert atmosphere he- 
lium. However, such limited oxidation 
should not markedly affect the results 
evident from the values shown 
Table IV. The values from the first ig- 
nition are essentially the same those 
from the ignition. each ease, 
the maximum loss values were selected 
represent the results obtained the 
helium procedures. 


Ignition Loss Nitrogen 

procedure similar the one above 
was studied using nitrogen rather than 
helium. The ignition loss 
tained were erratic and much greater 
than could reasonably expected. 
Consequently, these results were not in- 
cluded this report. The unusually 
high values could have resulted from 
some chemical reduction 
tion, since the nitrogen used was labeled 
containing per cent hydrogen im- 
purity. This matter was not pursued 
further and the use nitrogen was dis- 
continued. 
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Assembled apparatus for ignition loss using helium. 


Discussion Results 


Throughout this discussion, as- 
sumed that the values representing total 


carbon dioxide plus water most nearly 
reflect the true loss ignition. 
stated earlier, this assumption limited 
minor considerations only. 

The differences results obtained 
means the various procedures are 
summarized Table The values 
shown were obtained subtracting the 
particular value from the total per- 
centage carbon dioxide and water. 
The average difference for all the port- 
land-slag cements involved specific 
procedure shown the last column 
Table and this figure generally reflects 
the accuracy the method. 

Helium ignition (method gave the 
most reliable results. Methods and 
after corrections for actual sulfide oxida- 
tion were made, also gave good results 
(within 0.1 per cent the true value). 
These latter procedures are the same 
the newly revised ASTM 
methods, respectively. 

The other methods studied, with the 
possible exception method 5A, gave 
results which are obviously unreliable. 
Ordinary uncorrected ignitions (methods 
and give low results because sul- 
fide oxidation. The empirical 
tions methods and which assumed 


TABLE IV.—CHANGES IGNITION LOSS VALUE (IN HELIUM ATMOSPHERE) 
UPON ADDITIONAL HEATINGS, PER CENT LOSS. 


Helium Determin- Ignition 
Procedures ation Period 
Method 

2nd 

No. 2 Ist 

2nd 

No.3 Ist 

2nd 

2nd 

No.2 Ist 
2nd 


These values reported Table 


Cement C 


98a 
90 
95a 


. 034 


72 


| 


Cement D Cement E| Cement F Cement G 


14¢ 1.054 


1.794 2.264 2 

1.71 2.264 2.10 0.97 
1.7824 2.284 2.154 0.974 
1.73 2.26 2.15 0.95 
1.80¢ 2.23 2.144 1.034 
2.24@ 2.10 

1.684 2.06 1.95 0.964 
1.62 2.084 2.034 0.90 
1.644 2.054 2.094 0.914 
1.6 3 


to 


05 0.88 


TABLE V.—DIFFERENCE BETWEEN TOTAL DETERMINED CARBON DIOXIDE 
PLUS WATER AND IGNITION LOSS VARIOUS METHODS, ABSOLUTE DIFFER- 
ENCE PER 


Ignition Method 


Method 1 
Corrected for increased sul- 
fate 
Empirical correction 


Method 2... P 
Corrected for increased sul- 
fate 
Empirical correction 
Method 3. 
Method 4 
Method 5 


Method 5A 


Type 
Ce- Ce- 
ment | ment 

0.10 |—0.03 
0.11 —0.06 
0.74 0.27 
0.23 0.18 
9.16 |—-0.04 


—0.17) —0.80) —0.35) —0. 5: 


Average 
Type IS Difference 
for 
Ce- Ce- Ce- ‘Cements 
Cc D G G? 


0.04 —0.13, 0.01;—0.13, 0.08 0.078 
— 1.32 0.632 


1.37, 0.87) 0.54 0.51 1.31 0.920 


0.01'—0.08 0.10 —0.04 0.14 0.074 
0.25) —0.49) —0.12|—0.29; 0.78 0.386 


0.14; 0.58) 1.22) 0.81) 0.24 0.598 


0.06 0.08 —0.10 —0.04, 0.06 0.068 


0.09) 0.21 0.09 0.04 0.14 0.114 


from average shown Tables and (per cent per cent 


(per cent Loss) Difference. 


> Calculated without regard to sign of individual values. 
¢ Revised ASTM method for portland-slag cements. 
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Carbon Dioxide and Water 
(Assumed True Loss Vaiue) 


(Recommended Method) 


Revised ASTM Method 
(Sulfate Correction) 


Loss ,per cent 


Cement 


Fig. 


Cement Cement 


Cement Cement 


Comparison helium method and revised ASTM procedure with assumed 


true loss. 


that all sulfide sulfur oxidized gave 
high results most cases. Low temper- 
ature ignition 700 (methods and 
gave low results. Evidently, the lat- 
ter temperature insufficient com- 
pletely volatilize water decompose 
the carbonates. DTA curves pre- 
viously discussed substantiate this con- 
clusion that they were interpreted 
showing some carbonate decomposition 
about 800 

The poorer accuracy helium method 
compared with helium method 
indicates that the higher gas flow rate 
during ignition and longer 
with the gas before and after ignition 
limit the sulfide oxidation efficiently. 

Figure compares the results obtained 
method using helium, and the re- 
vised ASTM procedure,’ with the total 
amount carbon dioxide and water 
present. The differences are generally 
the order 0.1 per cent less, indi- 
cating high degree accuracy. The 
reproducibility both methods also 
satisfactory. From Table III can 
seen that the range replicate deter- 
minations within the permissible varia- 
tions permitted for loss ignition 
ASTM Method 

Even though special equipment re- 
quired, the helium procedure has signifi- 
cant advantages over the revised ASTM 


8’ ASTM Tentative Method of Chemical 
1958 Book of ASTM Standards, Part 4. 
similar revision underway for Federal 
Standard No. 158. 
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procedure’ for those laboratories that 
frequently analyze materials containing 
slag. does away with the need for 
supplementary sulfur trioxide determin- 
ation after ignition and consequently 
more rapid. the use he- 
lium should the oxidation me- 
tallie iron, ferrous oxides, and some 
manganese compounds slag cements 
and thereby limit this further type in- 
terference. 

Details the revised ASTM proce- 
dure? and the recommended helium 
method (method are given Appen- 


dices and II. 


Conclusions 


ordinary ignition loss proce- 
dure used for portland cement not ap- 
plicable portland blast-furnace slag 
cement because the oxidation sul- 
fide This interference causes 
low ignition loss result obtained. 

correction which as- 
sumes that all sulfide sulfur has been oxi- 
dized the sulfate form not valid. 

Ordinary ignition conducted 
700 also fails give accurate results. 

Ignition losses corrected for ob- 
served increases sulfate content give 
for portland-slag 
cements which closely approach true val- 
ues. This procedure the basis cur- 
rent revisions the ASTM and Federal 
methods (see Appendix I). 

Ignition helium atmosphere 
(see Appendix II) gave reproducible 
well the most accurate values for loss 
ignition portland-slag cements. 
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This procedure has the further ad- 
vantage being more rapid and direct 
than the revised ASTM The 
method for laboratories 
making frequent ignition loss determina- 
tions portland-slag cements. 

The helium ignition procedure 
ments and slags. When applied these 
materials, this method should greatly 
limit iron and manganese oxidation and 
thereby potentially more accurate 
than ordinary ignition 
volving sulfate correction. 
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APPENDIX 


Ignition Loss Portland Blast-Fur- 
nace Slag Cement 


Determine the the method given 
portion the original sample. Determine 
the loss ignition described Section 
15-min ignition period without checking 
for constant weight. weighing, 
transfer the ignited material beaker, 
breaking with the flattened end 
glass rod. Determine the SO; the 
method given Section Methods 
(Some the acid heated 
the crucible dissolve adhering mate- 
rial.) Correct the percentage loss 
ignition adding amount equal 
0.8 times the increase the percentage 
SO, that developed during ignition. 


Ignition Loss Portland Blast-Fur- 
nace Slag Cement Helium Atmos- 
phere. 


3 
4.0 
t 
. 
0.5 
pe 
ig 


Apparatus 
See Fig. for arrangement apparatus. 


(a) suitable flow- 
meter may used which capable 
indicating flow rate helium gas 
150 per minute. 

(b) Rose crucible and inlet tube:—A 
20- glazed porcelain Rose crucible 
with Rose cover and inlet tube suitable. 
For convenience weighing, platinum 
crucible may substituted for the porce- 
lain crucible. 

Ignitions may discontinued when the 


last ignition produces a slight weight increase 
over that noted for the previous heating. 
Generally two ignitions are all that 


quired. 


Reagents 


Helium gas:—Reagent grade He- 


lium (minimum purity 99.99 per cent) 
with the following maximum impurities 
per cent); per cent; 
per cent; per cent. 


Procedure 


(a) Heat 1.000 the sample 
tared, covered platinum crucible 20- 
capacity, follows: 

(b) Place the crucible hole 
asbestos board held horizentally, that 
about the crucible projects below the 
board. Cover with Rose crucible cover, 
adjust helium flow rate 150 per 
min and insert Rose inlet tube cover 


permitting the gas saturate the crucible 
and contents. After min, ignite the 
with Meker burner full red 
heat (900 1000 for min. Remove 
burner and allow the gas flow for addi- 
tional min. Remove inlet tube and cover, 
cover crucible with regular lid, cool 
desiccator and weigh the nearest 
Take care wipe off particles 
asbestos that may adhere the crucible 
before weighing. Repeat the above igni- 
tion using 5-min heating periods until 
further loss weight 

(c) the percent- 
age loss ignition the nearest 0.1 
multiplying the maximum 


Effect Specimen Taper Determination 
Elongation the Tension Test 


ERIC KULA and FRANK LARSON 


the ASTM standards for round tension specimens, per cent difference 
diameter permitted between the center and ends the gage length 
section. This difference original diameter these two points found 

lead differences local strain over per cent. Two models for 
the shape tension specimen are assumed, and the effect the difference 
strain between the center and end the gage length section total 
elongation calculated. Standard ASTM specimens titanium, iron, 
and copper were prepared, and agreement with the calculated results, 
showed measured elongation much per cent less than specimens 
having uniform diameter throughout the gage length section. Since the 
reduced diameter the center the gage length section necessary 
insure that fracture occurs the center the specimen, the differences in- 
herent determination elongation from such specimens should recog- 
nized. More widespread use diameter gages suggested. 


accuracy testing machines and test 
specimen dimensions. Some these 
standards for tension testing are covered 
ASTM Methods 370, and 
E-83.! 
Improper use extensometers can 
lead incorrect results, and Thomas 
and Carlson (1)? recently reported 
the magnitude errors expected 
elongation measurements during ele- 
vated temperature tests result 
not having the extensometer attached 
directly the reduced section the 
gage length. the purpose this 
paper report errors elongation 
determination that are encountered 
ordinary room temperature tension test- 


the determination mechanical 
properties, the accuracy the results 
important consideration these re- 
sults are have any real meaning. 


NOTE.— DISCUSSION THIS PAPER 
INVITED, either for publication for 
the attention the authors. Address all 
communications ASTM Headquarters, 
1916 Race St., Philadelphia Pa. 

presented the Sixty-second An- 
nual Meeting the Society, June 
1959. 

+ The statements and opinions expressed 
herein are those the authors and not 
necessarily indicate the view policy the 
Army Ordnance Corps. 

Methods and Definitions for 
Mechanical Testing Steel Products 
370 Tentative Methods Verifica- 
Tentative Methods Tension Testing 
Metallic Materials T); and Tenta- 
tive Methods Verification and Classifica- 
tion of Extensometers (E 83-57 T), 1958 
Book ASTM Standards, Part 

2The boldface numbers 
refer the list references appended this 
paper. 
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this end, societies such ASTM have 
set standards prescribing testing tech- 
niques, specifying the type and size 
test specimens, and setting limits the 


FRANK LARSON, physica! metallurgist, Watertown Arsenal 
Since 1951 his primary in- 
currently 


Laboratories, Watertown, Mass. 


terests have been mechanical metallurgy. 
working the plastic flow and fracture ferrous metals and 


titanium base alloys. 
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ing round tension specimens 
result the small taper which pur- 
posely machined the specimens in- 
sure that fracture the center. 


ERIC KULA, physical metallurgist, Watertown Arsenal Labo- 
ratories, Watertown, Mass., since 1956. This followed after two 
years military service, spent primarily Watertown Arsenal. 
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Factors Affecting Elongation 


For round tension specimens, meas- 
urement reduction area relatively 
simple and requires measurement the 
initial and final diameters. Determina- 
tion elongation less straightforward, 
however, since there are several factors 
which must considered elongation 
determination that not influence re- 
duction area all, least not 
the same extent. Foremost these 
the choice gage length. Although 
ASTM prescribes gage length four 
times the original diameter, this not 
universal use. Throughout the world, 
lengths may vary from 3.54 
times the original diameter 
problem gage length aggravated 
specimens different sizes and type 
are considered; for example, the gage 
length original diameter ratio 
for wire and may low for cast 
iron. 

Other factors also influence the value 
elongation. the shoulders the 
test specimen are not 
moved from the gage length section, 
the stresses this region will not 
purely longitudinal, and the strain may 
correspondingly affected. many 
materials necking may occur several 
shown Geil and Carwile This 
will tend increase the value the 
elongation. With metals low melting 
point, creep the specimen may occur 
during testing, that after maximum 
load has been exceeded strain still 
the region outside the 
necked-down portion. many cases, 
however, these effects are minor com- 
pared the effect nonuniform di- 
ameter the gage length section. 


Effect Taper Uniformity 
Strain 


will shown that this can lead 
greater difference measured elonga- 
tion. 
assumed that the stress-strain 
curve for material given 


where the true stress, equals the load 
divided the instantaneous area 
the true strain equals 
the original area; and and are 
constants. The constant equal 
the maximum uniform strain the 
strain maximum load and referred 
the strain-hardening exponent. 
Since: 


applies for all materials and for ranges 
strain over which the assumption 
valid. 

cases where the power law not 
valid, would possible calculate 
from experimental true stress-strain 
curve. Thus and and hence 
and are known for the cross- 
section The force also acts 
cross-section with initial area 
value instantaneous area as- 
sumed, and and may calculated. 
trial and error, value A,, and 
hence found such that and 
lie the experimentally determined 


true stress-strain curve for this material. 
tension bar were made with then the area which cross-section 
perfectly uniform diameter the gage Equation may then rewritten as: has when cross-section 
necking anc acture mig has been strained 
length, necking and fracture might 


any point. many cases the 


fracture would occur the shoulders Let refer the which cannot solved 
the specimen where there stress tion, any other greater cross- directly for Therefore, alternate 


occurs the center the gage length, 


any cross-section: 


Equation may solved for and 


tension specimens are often prepared these values may plotted versus 
with smaller diameter the center for various values From this 
thanattheends. Thus, ASTM Method plot, cross plot can made produce 
diameter the gage length the speci- function the strain the center 


slightly smaller the center 
than the ends. This difference shall 
not exceed per cent the 
interest determine (a) what ef- 
fect this diameter difference has the 
local strains the two cross-sections; 
what effect this has the measured 


the above equation, the strain 
function the strain cross-section 
the ratio the initial areas 
and constant the material. 
Therefore, the strain can calculated 
any cross-section. the above 
derivation, the validity the power 


the gage length section for various 
values the strain hardening exponent 
has been assumed that the di- 
ameter per cent greater than 
each case the curves are only drawn 
that, necking will occur with further 
deformation the cross-section 


elongation. Although difference law, has been assumed. Because Some rather surprising results are 
diameter per cent seems small, this assumption, general and found from these For 
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material with strain-hardening ex- 
ponent 0.17, such titanium, 
maximum load when the strain 
0.17, the strain only 0.10 cross- 
section with initial diameter per 
cent greater, per cent 
larly, for material with strain har- 
dening exponent 0.22, which typical 
for many steels, strain 0.22 the 
strain only 0.14 the larger cross- 
section, again difference about 
per cent. copper considered, with 
strain-hardening exponent 0.38, 
the strain only 0.27 the larger 
cross-section, per cent less. These 
differences are much greater than might 
expected for initial difference 
diameter only per cent. 


Effect Taper Elongation 

Once realized that the deforma- 
tion the uniform gage length 
tension bar far from uniform, 
may next turn the question what 
effect the nonuniformity strain has 
the elongation. Since the ends 
the gage length undergo smaller strain 
than they contribute 
smaller amount the total elongation. 
exact the elongation 
requires knowledge the exact shape 
the tension bar the gage length re- 
gion, avd cale the strain 
which cross-section undergoes. 
Each strain would then converted toa 
length change, and the final elongation 
determined summing their 
mental length changes. 

Because the shape the standard 
ASTM tension specimen not uniquely 
defined (only the diameter the center 
and end the gage length section are 
specified), two shapes tension bars 
have been assumed, conical bar and 
parabolic bar each case the 
minimum diameter D,, the gage 
length and the diameter the 
extremities the gage length section 
1.0! D,. These are compared uni- 
form bar diameter 

exact calculation the elongation 
nonuniform bar would extremely 
tedious, since curves similar Fig. 
would have determined for each 
starting diameter. simplify the cal- 
culation, the conical and parabolic bars 
have been considered elongate the 
same amount stepped bar the 
same volume (see Fig. 2). For the 
conical bar, the equivalent stepped bar 
would have diameter for half the 

’ There is some ambiguity as to whether 
the per cent difference diameter should 
be referred to the ends of the gage length or 
the reduced section. this investigation 
the end the gage length has been con- 
sidered all calculations. This makes little 
difference the experimental 

Lowever, since even if the diameter at the 
end the reduced section per cent greater 
than 0.357 in., the diameter of the gage 


length would be 0.359856 in., which is within 
experimental accuracy of being 0.360 in. 
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Fig. shapes gage length 
sections tension test bars. (a) coni- 
cal bar; parabolic bar; (c) stepped 
bar. 


gage length and diameter 1.01 for 
the other bar, the 
would represent per 
cent the gage length and the di- 
ameter 1.01 the other per cent. 
The uncertainties elongation deter- 
mination the necked 
avoided calculating the elongation 
and reduction area maximum load. 
Any irregularities elongation that 
exist this point will persist the 
point fracture. 

Calculated results for materials with 
strain hardening exponents 0.17, 
0.22, and 0.38, typical titanium, steel, 
and copper, are shown Table 
titanium, with strain hardening ex- 
ponent 0.17, conical bar has 
14.5 per cent maximum 
load, whereas uniform bar has elon- 
gated 18.6 per cent. the 
steel, conical bar has elongated only 
19.8 per cent, whereas uniform bar 
would have elongated 24.6 per cent. 
For copper, strain 0.38, this dif- 
ference 38.6 versus 46.2 per cent. 

The results are quite surprising 
view the magnitude these dif- 
ferences. effort was made check 
these 
tension specimens each commercially 


TABLE 


Strain Hardening 


Exponent Material 


Titanium 
Steel 
Copper 


_TABLE 


Strain Hardening 


Exponent Material 


Titanium 
Steel 
0.38. Copper 


ASTM 


CALCULATED 


EXPERIMENTAL 


pure titanium, mild steel, and copper 
were made. One wasa standard ASTM 
specimen with 0.357-in. diameter 
the center the gage length section 
and 0.360-in. diameter the gage 
marks. (This less than the per 
cent difference diameter allowed 
The other specimen had 
uniform diameter 0.357 0.0003 in. 
Simultaneous load, diameter, and gage 
length measurements were made. From 
these measurements, the point maxi- 
mum load was determined, and the 
elongation in. this point was 
calculated. results are listed 
Table 

For titanium, the strain maximum 
load was 0.17. this strain, the 
elongation was 17.9 per cent, close 
the value 18.6 per cent. 
The standard ASTM bar, however, had 
elongation only 15.0 per cent, 
which lies between the calculated values 
14.5 and 15.9 per cent for the conical 
and parabolic bars. 

Similar agreement was obtained for 
the steel bars. The strain maximum 
load was only 0.16, lower than usual for 
this material. the 
elongation for the uniform bar was 16.6 
per cent, and for the standard ASTM 
bar, 13.9 per cent. Calculations give 
17.4 per cent for the uniform bar, 14.8 
per cent for the parabolic bar, and 13.6 
per cent for the conical bar. 

Results for the copper bars were not 
0.38, corresponding maximum load 
for this material, the calculated elonga- 
tions were 46.2 per cent for uniform 
bar, 41.2 per cent for parabolic bar, 
and 38.6 per cent for conical bar. 
Actually, the uniform 
standard ASTM bars showed elonga- 
tions per cent, less than that pre- 
dicted for conical bar. 

With the exception the results for 
copper, the above experimental results 
show good agreement with the calculated 
results spite the assumptions made 
the elongation the 
conical and parabolic bars. Thus, the 
seemingly slight taper allowed ten- 
sion specimens gives rise difference 
the measured values elongation 
ALUES ELONGATION, 

Calculated Elongation, per cent 
Conical 


niform arabolic 


VALUES ELONGATION 


niform ASTM Bar 
17 15.0 


16:6 13.¢ 
37.1 37 


i 
29 
= 
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compared that obtained with uni- 
form bar. For the titanium and the 
steel bars, there was over per cent 
difference between the uniform and the 
standard ASTM bars. Even the 
case copper which showed the same 
value for the uniform standard 
ASTM bars, there was large discrep- 
ancy between this measured value and 
the value expected the basis 
calculations. 


Discussion 


has been shown that considerable 
differences can arise the determina- 
specimens because the seemingly small 
taper present the reduced gage 
length section standard tension speci- 
mens. per cent difference di- 
ameter can give rise elongation 
which per cent less than that ob- 
tained with uniform specimen. This 
difference not constant, however, 
since the variation diameter the 
gage length section probably not con- 
stant from specimen specimen. 

Inactual commercial testing this error 
probably does not mean too much, since 
elongation often used quality 
control measure. such 
value based specimens 
containing taper, and comparison 
must made with similar specimens. 


Since taper must present the 
specimens, the fact that the absolute 
much per cent should recognized 
however. 

Recently, Bouche and Tate (4) pub- 
lished comprehensive review auto- 
graphic stress-strain recorders. All the 
commercially available strain recorders 
discussed were based extensometer 
measurement length changes. With 
the increasing interest strain beyond 
the yield point region, and hence 
true stress-strain testing, such equip- 
ment often used calculate true 
stresses and strains. view the in- 
herent limitations elongation meas- 
urements reported above, 
cedure 
Geil and Carwile (3) point out that such 
measurements can give rise faulty 
curves because the nonuniform na- 
ture deformation. therefore 
suggest the use diameter gage. 
Zener and Hollomon (5); Smith, Span- 
gler, and Brick (6); and Powell, Mar- 
shall, and Backofen (7) have also re- 
ported designs diameter gages, and 
recently DeSisto and Driscoll (8) pub- 
the future more effort centered 
development commercially available 
recording diameter gages. 
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SECOND PROGRESS 


Measurement Surface Moisture 


This the second progress report measurement surface moisture 
carried out the Division Building Research, National Research Coun- 
cil, Canada, project initiated the Task Group Measurement At- 
mospheric Factors ASTM Committee B-3 Corrosion Non-Ferrous 


Metals and Alloys. 


This second report describes further development 


instrumentation record the time-of-wetness exposed metal speci- 


mens. 


METHOD detecting surface 


moisture steel panels exposed 
the atmosphere was described the 
first report this work. The principle 
operation detecting element con- 
sisting cell platinum and steel 
was discussed, and graphs 
cluded show typical performance 
NOTE :—DISCUSSION THIS PAPER 
INVITED, either for publication for 
the attention the Address all 


communications ASTM 
1916 Race St., Philadelphia Pa. 


face Moisture—A Progress ASTM 
No. 228, February, 1958, 
(TP 59) for the First Progress Report. 
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Limits sensitivity this instrumentation are given. 


characteristics. The design 
element and associated instrumentation 
were also described. 

the first report was stated that 
elements consisting platinum and 
zine showed considerable promise. This 
obtained with this type and 
shows that superior the platinum 
and steel element described the first 
report. 

The following data were obtained 
the Ottawa site during the period 
from September, 1957 June, 1958. 
For comparison, elements platinum 
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and zine were exposed side side with 
those platinum and steel the same 
rack. Each 
sisted two cells, one each face 
representing the groundward the 


corrosion 


SEREDA, associate research officer 
Division Building Research, 
Research Council, Ottawa, has been engaged 
since 1950 the study the behavior 
water porous systems including 
detecting and measuring the presence 
water surfaces materials. 
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Panel Temperature ,deg Fahr 


Dew Point Temperature Fahr 


Air: Temperature ,deg Faohr 


Platinum and Zinc Cell 


a 


Potential ,v 


Platinum and 


50 43.5 38 38 38.5 37 37 375 36 36.535 35 34 34 39 53 69 84 
Panel Temperature ,deg 


Dew Point Temperature Air ,deg 


Air Temperature ,deg Fahr 


Platinum and Zinc 


Potential 


Sept Sept 
Time ,hr 


Fig. 


skyward exposure. Speedomax 12- 
point potentiometer recorder was used 
record the potential developed by each 
cell across series shunt resistances 
and 100 megohms. 


Results and Discussion 


When surface mois- 


ture this method was begun 


thought that the area 
potential 
describe more accurately the corroding 
conditions than would the 
hours during which the generation any 
potential occurred. 
studying the records obtained during 
months became apparent that there 
was justification for supposing that 
the area under the potential versus 
time curves were more representative 
the conditions wetness the 
panel than simply the time during which 
any potential was 
quent records were collected terms 
the time-of-wetness hours, which 
defined the time when the potential, 

The reproducibility and the degree 
stability the platinum steel 
sensing elements were demonstrated 
the first report. was pointed out that 
the rapid corrosion the 
duced corrosion products 
which interfered with prolonged opera- 
tion the element through change 
sensitivity. The slower corrosion rate 
zine and the fact that the corrosion 
products were washed the rain made 
the platinum and zine element much 
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versus time 


Platinum and 


Oct.4 


more stable its performance character- 
over prolonged period opera- 
tion. Ottawa appears that the 
platinum and zine element can oper- 
ated for least whereas the plati- 
num and steel element requires that the 
corrosion products be removed from 
the vicinity the electrode every 
months. 

has been found that the platinum 
and zine cell more sensitive than the 
platinum and cell for the same con- 
ditions measurement when first put 
into service and temperatures above 
freezing (Fig. 1). 
below freezing, the measured potential 
the platinum and steel cell decreases 
markedly with decreasing temperature 
was indicated the first report, 
whereas similar decrease the meas- 
ured potential was not observed 
the case the platinum and zine cell. 

The sensitivity this cell under 
shown Fig. appears that this 
cell will detect absorbed films water 
about per cent 
relative humidity near room tempera- 
ture when using the recorder 
measure the potential developed across 
the 100-megohm shunt resistance. This 
potential dependent upon the current- 
generating capacity the cell, and this 
turn dependent upon the area the 
electrodes covered the electrolyte 
and the ionic composition the eleetro- 
lyte. 

The curve Fig. represents 
transient condition, and the shape 
this curve would different with dif- 
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Record potential during (a) light dew and heavy dew Ottawa. 


ferent rates cooling corresponding 
different amounts water present 
the surface for any particular imposed 
condition. for this reason that the 
apparent sensitivity the cell varies 
under natural atmospheric conditions 
because these conditions are transient 
and variable. is, therefore, difficult 
and meaningless assign single value 
for the sensitivity the cell just 
difficult define the transient con- 
exposed the outdoor atmosphere. 

Table are listed selected number 
individual periods when potential 
excess 0.1 was measured. The 
conditions temperature and humidity 
are given for the atmosphere and the 


Relotive Humidity , per cent 


82 86 90 95 


Above Below 
Dew Point deg Fohr Dew Point ,deg Fohr 


‘Trace of Dew 
Visible 


Point 


° 


Potential ,v 


8 12 20 24 28 
Time of Cooling ,min 


Fig. potential from plati- 
num and zinc cell (corroded) under lab- 
oratory conditions. Shunt resistance 
100 megohms. 
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sensing element, thus 
sensitivity for detecting moisture under 
those conditions. The hourly values for 
air temperature and dew point tempera- 
ture were obtained from the Rockcliffe 
Meteorological Station about miles 
from the location the sensing elements 
that small temperature variations 
from values given might expected 
for the The panel 
temperature was measured means 
30-gage copper-constantan thermo- 
couple taped the groundward face 
the panel. believed that this 
temperature was very close the 
actual panel temperature. Because 
possible variations air temperature 
and humidity conditions between the 
Station and this site, 
not possible give any limits ac- 
curacy for the data Table 

interest note that the cell 
detected the presence water 
temperature much below freezing, indi- 
cating that the electrolyte remained 
unfrozen these low temperatures. 


Conditions the Air 


Rockcliffe Meteorological Station, miles from test cell. 


TABLE UNDER WHICH THE CELL PLATINUM AND ZINC 
GROUNDWARD SIDE DEVELOPED 0.1 MORE ACROSS 100-MEGOHM 
SHUNT RESISTANCE. 


Conditions the Cell 


Time | | p, : 
per cent per cent 

1953 
Sept. 18 20 65 53 66 58 85 
Dec. 11 16 8.0 2.0 71 | 4.5 85 

1958 | | 

Jan 6 is 35 26 69 31 80 
June 27 19 64 5 62 62 68 


This may accounted for the 
presence salts deposited from the 
atmosphere and the fact that adsorbed 
films water are serving the electro- 
lyte. 

has been observed that the sensi- 
tivity for detecting moisture con- 
siderably decreased when the cell 
connected across shunt resistance 
megohms rather than 100 
megohms. This merely indicates the 
limiting current-generating capacity 
the cell and emphasizes the fact that 
the potential measuring circuit used 
conjunction with this cell should have 
very high impedance order limit 
the current less than 0.1 full 
potential. Otherwise the 
for detecting moisture films will 
reduced and correspondingly the hours 
wetness detected may reduced 
factor 1.3 depending many 
factors pertaining transient 
conditions. 

Where simplified instrumentation 
required and where the resistance the 
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external measuring circuit low, will 
necessary increase the current 
capacity the detecting cells order 
achieve the same sensitivity. This 
may possible providing sensing 
element having multiple electrode 
This would increase the current 
capacity virtue multiple cells 
parallel connection. Preliminary trials 
along these lines have been made, and 
results are promising. 


Field Instrument 


The importance measuring hours 
wetness during exposure metals 
atmospheric corrosion need 
emphasized. fact, when monthly 
rates corrosion steel were reduced 
the rate based hours wetness, 
useful correlation with other factors 
was found, which will reported 
shortly. For this reason would 
wetness instrument used the 
corrosion sites. 

attempt being made develop 
field instrument which would use 
simple transistor amplifier 
multiple cell sensing element described 
here. The periods 
sponding the generation potential 
excess 0.1 would indicated 
means some type operational 
record the air temperature during the 
period wetness, and for this reason 
the time-of-wetness .recorder 
combined with thermograph record 
both factors 


Conclusion 


conelusion can stated that 
method has been developed which can 
detect the presence surface moisture 
metal panels exposed outdoor 
conditions. This results the measure- 
ment the period wetness the 
actual time during which metal cor- 
roding while exposed outdoor con- 
ditions. This then becomes the major 
factor assessing the rate corrosion 
metals given atmosphere. 

portable instrument 
the same principles would invaluable 
aid collecting pertinent in- 
formation when exposing various metals 
for test the varying conditions the 
atmosphere throughout the world. 
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Technical Note 


Additional Studies with All-Glass Multiple-Test Apparatus 
for Nitric Acid Testing Stainless Steels 


THE May 1956 issue 
the ASTM Alger, al., 
described the exposure variously heat- 
treated stainless steels boiling 
per-cent nitric acid all-glass mul- 
tiple-test apparatus designed evaluate 
the corrosion resistance 
steels. The apparatus was described 
the article. Results were compared 
with those obtained testing identical 
specimens individual flasks accord- 
ance with the ASTM Recommended 
Practice for Boiling Acid Test 
for Corrosion-Resisting Steels, 
Corrosion rates samples tested the 
multiple-test apparatus agreed well with 
those specimens tested individual 
flasks. The data did not indicate, how- 
ever, whether there could change 
the corrosion rate specimens that nor- 
mally are very resistant the boiling 
acid such samples were tested simul- 
taneously with other samples that cor- 
rode extremely high rate. Nor did 
they indicate whether corrosion rate 
identical specimens varied with location 
the test chamber. variation might 
expected since the bubbling the 
chamber would probably vary from 
relatively mild action the bottom 
the chamber vigorous action the 
top. 

The same equipment used Alger, 
al., was used, loan, answer these 
questions. Specimens commercial 
AISI types 302 and 304 stainless steels, 
evacuated Vycor tubes, held 1950 
for hr, and brine quenched without 
breaking the Vycor tube. This treat- 
ment (called henceforth 
produced solution-annealed structure 
0.050-in. samples both steels were 
sealed evacuated Vycor tubes, held 
1950 for hr, brine quenched without 
breaking the Vycor tube, held 1200 
for hr, and air cooled without breaking 
the Vycor tube. This treatment (called 


and Anderton, Multiple- 
Test Apparatus for Corrosion Testing 
Stainless ASTM No. 
214, May, 1956, p. 57. 


(TP 132) 


sensitized structure the type 302 steel 
but not the type 304 steel. Although 
the type 304 steel had not been pur- 
chased extra-low-carbon grade, 
subsequent analysis, given Table 
showed that its carbon content was al- 
most low would expected for 
many ELC grades. 

Forty specimens were tested the 
multiple-test apparatus. 
cluded specimens type 304 stainless 
steel Treatment and Treatment 
and specimens the type 302 
stainless steel Treatment and 
Treatment The unit contained 
acid, approximately 625 the test 
chamber and 875 the boiler. The 
Treatment specimens both the 
types 302 and 304 steels and the Treat- 
ment specimens the type 304 steel 
were tested for all the five 48-hr pe- 
riods. However, the Treatment sam- 
ples the type 302 steel were tested for 
only four 48-hr periods. Because the 
extremely high corrosion rate these 
last specimens, there was not enough 
the specimen left make 
period test. 

correlate the corrosion rates ob- 
tained with the multiple-test equipment 
with those obtained accordance with 


ASTM Recommended Practice 262, 
triplicate specimens each the types 
302 and 304 steels the Treat- 
ment and conditions were tested 
singly flasks containing sufficient acid 
provide 150 per in. specimen 
surface. Again, the Treatment speci- 
mens the type 302 steel could 
tested for only four the usual five 
48-hr periods. 


Test Results 


Pertinent data are given Table II. 
Specimens tested the multiple-test 
apparatus corroded more slowly than 
those tested single flasks. This was 
especially noticeable the highly cor- 
roded Treatment samples the type 
302 stainless steel; the average corrosion 
rate these specimens was about ten 
times the highest reported Alger, 
al. could found re- 
late rate attack locations the test 
chamber. The severe bubbling action 
the top the chamber did not cause 
increase corrosion rate compared 
with the relatively mild bubbling action 
the bottom the chamber. 


SAMANS 
Standard Oil Co. 
Whiting, Ind. 


TABLE I.—COMPOSITIONS STEELS TESTED, HER CENT WEIGHT. 


AISI 


302 0.08 1.11 | 0.023)0.018) 0.36 17.82 | 8.82 | 0.18 | 0.22 |0.033 


304 


0.04 1.01 0.015) 0.26 


9.99 | 0.39 | 0.35 |0.035 


TABLE RATES STAINLESS STEELS FOR TESTS THE 
MULTIPLE-TEST APPARATUS COMPARED THOSE FOR TESTS SINGLE 
FLASKS. 


Penetration 
per month, in. 


Steel Type 


A 
B 
A 
304... B 


All tests for five 48-hr periods except indicated. 


0.0010 to 0.0013 
0.066 to0.0714 0.048 to0.055¢ 
0.0006 to 0.0007 
0.0011 to 0.0012 


All-Glass Multiple-Test Results, 
Penetration per month, in. 


0.0008 to 0.0012 


0.0005 to 0.0007 
0.0010 to 0.0011 


Data for four 48-hr periods only because severe deterioration the specimens. 
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Bookshelf 


should addressed the publisher. 


Materials end Methods Archi- 
tectural Construction (Third Edition) 


Harry Parker, Gay, and MacGuire; 
John Wiley Sons, Inc.; 1958; 744 pp.; $12. 


THE previous edi- 
tions this book, the authors have pre- 
pared comprehensive, but general, 
treatise the materials and methods 
used the construction buildings. 
they have provided ex- 
cellent and broad background the 
techniques contemporary architec- 
tural construction for the uninitiated 
well for the trade specialist who 
relate his work the techniques 
and procedures other book 
conceived with such extensive scope 
must necessity quite general. One 
would therefore not tor specific de- 
tails critical evaluations and recom- 
mendations. 

All persons experienced the field 
building construction are aware the 
ma- 
terials, and construction methods. The 
two major subdivisions the book 
entitled for 
and “Methods are 
somewhat misleading when reviewed 
the context this interdependence. 
Many the chapters include the con- 
sideration both materials and methods 
construction. Likewise the second 
subdivision Methods Construction 
would appear mixture design, 
materials, and methods. 
with proper cross reference the intent 
the book can fully realized. 

The book will very valuable the 
student and the young 
will have supplemented detailed 
before harmony 
and correctness design, materials, 
and methods are realized. 

Voss 


and Steel Dictionary (German- 
English English-German) 


Verlag Stahleisen MBH, Dusseldorf; 1958; 272 
H.K.Lews & Co., 136 Gower St., Lundon, W.C.1. 


THIS TECHNICAL diction- 
ary, Which was conceived 1936 during 
the joint meeting the Iron and Steel 
Institute and the Verein 
Deutscher Eisenhiittenleute Diissel- 
dorf, arose from desire help special- 
ists both countries. Since then, its 
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Books reviewed here are furnished publishers knowing the broad interests 
ASTM. Occasionally reviews are prepared ASTM Staff members, but most cases, the 
books are reviewed Society members other individuals who are well informed the subject 

hand. Members who wish considered for reviewing books are invited send their 
names and the subjects which they are interested. Due customs and mailing considerations, 
requests from the United States only can considered. 

Copies these books are not available through ASTM; all inquiries concerning them 


usefulness has been demonstrated 
many occasions and, the course 
time, additions and improvements have 
been made the VDE staff. Two 
extensive editions entitled “Aus der 
Fachsprache 
have appeared. The present publica- 
tion, with its more apt title and 
different format, has now been consider- 
ably enlarged and improved. 

Over 7000 terms relating 
the and steel industry are included, 
weil conversion tables facilitate 
rapid conversion English units into 
metric units and vice versa. 


Heating, Ventilating, 
Air-Conditioning Guide, 1959 


American Society Heating Refrigerating and 
Air-Conditioning Engineers; 768 pp. technical 
data section; $12.00. 


37th edition the 
Guide, the page size has been enlarged 


technical data and permit 
illustrations, working 


and tables. previous editions, 
the technical data are presented 
sections: fundamentals; environment, 
comfort, principles; 
heating and cooling loads; room heating 
and cooling methods and equipment; 
air systems and equipment; steam and 
water systems and 


generating methods and equipment; 
refrigeration, spray apparatus, and 
sorbents; controls, instruments, and 


motors; specific applications; industrial 
systems; general. There are five new 
chapters on: high-temperature water 
systems, the heat pump, evaporative 
air cooling, humidification, and snow 
meltir 

keep the information the 
Guide abreast current practice and 
contractor, educator, and student, 
chapters have been revised and aug- 
mented for the 387th edition. The 
in., included. Sources material 
for the Guide include the ASHAE 
Research Laboratory, society members, 
and other engineers, 
eties, industrial and institutional labo- 
ratories and trade associations. 

shows the products 309 manufac- 
turers heating, ventilating, cooling, 
and air-conditioning equipment. 


ASTM BULLETIN 


Mill Test Procedures 


Enrick; Rayon Publishing Corp., New 
York; 1958; pp.; charts and tables; 
by 11 in. 


THIS PUBLICATION 
compilation series articles written 
originally published Modern Textiles 
Magazine. The material ranges from 
opening and picking feeding percent- 
ages cloth and hosiery 
would useful reference manual for 
mills initiating quality control 
however, not complete the extent 
that control system could designed 
around the contents the manual. 
This particular manual the third 
series prepared the author and 
such somewhat dependent upon the 
two previous manuals, Mill 


Control 
Through Statistical 


duction control system. entire 
series considered good source ref- 
erence material. 


Calibration Liquid-in-Glass 
Thermometers 


Circular 600; Government Printing Office; 
21 pp.; 20 cents. 


THIS CIRCULAR gives in- 
formation needed for the efficient use 
scribes for manufacturers the features 
good design that will enable users get 
the most out their instruments. 
Methods calibration will in- 
terest those who calibrate their own 
instruments well those who submit 
them the National Bureau Stand- 
ards for calibration. 

Probably the most widely used device 
for measuring temperature, the liquid- 
foolproof. However, used with 
awareness its limitations, and prop- 
erly constructed, can give reliable 
measurements. 

Circular 600 discusses such topics 
materials construction and scale de- 
sign. considers the various factors 
that affect the use the more common 
types thermometers: 
sion, partial-immersion, low-tempera- 
ture, Beckmann, calorimetric, and 
cal. Calculations cor- 
rections are Sources error 
such thermometer lag, gradual 
changes the glass, and changes bulb 
volume due annealing are discussed. 
Techniques and equipment used NBS 
calibration procedures are described. 
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PROFESSIONAL CARDS 


Commercial Testing, Research, and Services 


Chemical 


Physical 


CROBAUGH LABORATORIES 
Metallurgical Analysts for 


Ble-ctea ‘empe 


le determ 


ture, tensile, and stress rupture testing 


wie ¥ Spectrophotometry 


ce 1894 
THE FRANK L. SROSAUGH co. 
3800 PERKINS AVENUE CLEVELAND 14, OHIO 


Container and Material Testing 


THE DON QUINN COMPANY 
224 West Kinzie Street 
Chicago 10, 


Independent tests, studies, surveys, 
and consultations 


Member: ASTM, TAPPI, FPRS 


INTERNATIONAL TESTING 
LABORATORIES, INC. 


CHEMICAL ENGINEERS 
ANALYSIS 
CHEMICAL AND PHYSICAL TESTING 
PAPER—FUEL. 

METALLURGICAL INVESTIGATIONS 
ENVIRONMENTAL TESTING 


578-582 Market St., Newark New Jersey 


Spectrochemical 
Laboratory 


Analysis—Research—Consulting 


JARRELL-ASH COMPANY 


26 Farwell St., Newtonville 60, Mass. 
Tel: Decatur 2-2130 


CARL BUSSOW 


Consulting Chemist and 
Paving Engineer 


Specialist 
Asphalt, Petroleum and 
Tar Products 


801 Second Ave. New York 17, 


STILLWELL GLADDING, INC. 


Inspection-Sampling-ANALYSIS Chemi- 
cals, Drugs, Fats, Greases, Oils, Waxes, Fer- 
tilizers, Glycerine, DDT., B.H.C., Chlor- 
dane, etc., Pyrethrum, Rotenone Products, 
Soaps, Solvents, Tests, ASTM., 
NF., USP., Tobacco Est. 1868 


130 Cedar Street, New York 


Spectrographic 


ACADEMY TESTING LABORATORIES, INC. 


Metallurgists——-Chemists 
Consultants 
Specialists in 
Industrial Metallurgical Problems 
Cause of Failure Analyses 


Hi & Lo Temperature Metallurgical Tests 
350 W. 31 St, N.Y. 1, N.Y. S. A. Montanaro 


COMMERCIAL LABORATORY FACILITIES 


FOR NON-DESTRUCTIVE TEST X-Ray 
@ Gamma Ray @ Magnaflux ¢ Brinell or Rock well Hardness 
FOR STATIC TEST © 1,000,000 Ibs. Universal Machine 
FOR DYNAMIC TEST ¢ 9,000 lb. Drop Hammer FOR 
FATIGUE TEST 60,900 Life Test Machine FOR 
IMPACT TEST @ Izod or Charpy Specimens (room or sub- 
zero temperatures) FOR STRESS ANALYSIS 
Stresscoat © Strain Gauge Static & Dynamic Equipment 


THE SYMINGTON-GOULD COMPANY 


DIVISION OF SYMINGTON WAYNE CORPORATION 


DEPEW, NEW YORK PHONE 6000 


RESEARCH TESTING DEVELOPMENT 

la engineering, chemistry, metallurgy, textile 

technology, electronics, microbiology and 

psychometrics . . . from basic materials to 
finished products. 


UNITED STATES TESTING COMPANY, Inc. 
Hoboken, 

BOSTON BROWNSVILLE DALLAS DENVER 

LOS ANGELES MEMPHIS NEW YORK 

PHILADELPHIA © PROVIDENCE © SAN ANGELO 


Johnson Soils Engineering Laboratory 


Laboratory and Field Testing 
and Consolidation Tests 
Design and Construction Control 


MOBILE LABORATORIES 


193 West Shore Avenue 
Bogota, New Jersey 


DESERT SUNSHINE 
EXPOSURE TESTS 


TEST ANYTHING UNDER THE SUN 


Chicago Spectro Service Laboratory 
Spectrographic and Chemical 
Analysts—Metallurgists 


Quantometer (Direct Reading Spectrograph) 
for Metal Analysis 


X-Ray Spectroscopy 
2454 38th St. Chicago 32, Ill. 


Member: American Council of Independent Laboratories 
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Radiographic 


Sampling 


RESEARCH 
DEVELOPMENT 
QUALITY CONTROL 


PHONE 
DETROIT 26, MICH 


Member: American Council of Independent Laboratories 


ARIZONA TESTING 


Chemists—Assayers—Engineers 
Chemical Spectrographic Analysis 
Physical Tests—Inspection 
Soil Investigation—Sampling 
Outdoor Weathering Tests 
817 Madison, Phoenix, Arizona 


Member: American Council of 
Independent Laboratories 


“FIRST IN FASTENER RESEARCH” 
Static-Fatigue-Vibration 
Salt Spray-Elevated 
Temperature Testing 
Metallurgical Laboratory 
Research Consultation 


ALMAY RESEARCH TESTING CORP. 
3510 14th St., Los Angeles 23, Cal. 


Cable All Standard Codes—Specify 
TANK STRAPPING 


INSPECTORS PETROLEUM 
Licensed by New York Produce Exchange 


265 Bayway, Elizabeth 
Dependable Inspection Service Points 

Bulk Cargo Inspection Our Specialty 
Laboratories and Offices in important cities. 


4101 N. Figueroa 
Los Angeles 65 
California 
CA 5-4148 
San Francisco 
Honolulu 


Request 
Publication 
CHEMISTRY IN 
ACTION 
on letterhead 


Research—Consultetion— Analyses Testing 
Member: American Council of Independent Laboratories 


Reinforced Plastics PRinceton 1-3200 


and high temperature 
mechanical, electrical and 
chemical testing. 


P. O. BOX 227 CINCINNATI 15, OHIO 
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CYRUS WM. RICE COMPANY 
ESTABLISHED 1916... 
NOBLE AVENUE, PITTSBURGH PA. 
INDUSTRIAL WATER CONSULTANTS 


TESTING LABORATORIES 


ENGINEERING INSPECTION 
TESTS ANALYSIS RESEARCH 
—OF— 
EQUI?MENT APPLIANCES 
MATERIALS PRODUCTS 
ingersoll Ave. & 23rd St. Des Moines, lowe 


| Member: American Council of Independent Laboratories 


The Oldest Commercial Laboratory 
America 


BOOTH, GARRETT BLAIR 
Established 1836 


Analytical and Consulting Chemists 
Samplers and Weighers 


228 South Ninth Street Philadelphia Pa. 


Omaha Testing Laboratories 


Chemists, Testing and Inspection Engineers 


Testing, Inspection, Consultation, Design 
all types building and paving materials. 


Investigation Foundation Soils 
511 South St. Omaha 


Tel. Hi 2-3469 
CORMET METALLURGICAL LABORATORY 


BOX 231 


HAROLD SCHANCK, JR. 
Director 


FORDS, 


PELMOR 


TESTING RESEARCH 
DEVELOPMENT CONSULTING 
BASIC MATERIALS END PRODUCTS 
RUBBER, PLASTICS, ELASTOMERS, SILICONES 
COMPOUNDING, FORMULATION 
ANALYSIS, 
PROCESSING METHODS 


401 Lafayette St. Newtown, Pa. 


CHARLES KAWIN COMPANY 


METALLURGICAL CHEMISTS 
FOUNDRY and METALLURGICAL ENGINEERS 


PHYSICAL TESTS 
431 Dearborn St. Chicago Ill. 
P.O. Box 2035 Buffalo 


Member : American Councilof Independent Laboratories 


COMMERCIAL TESTING ENGINEERING CO. 


CHEMISTS, ENGINEERS INSPECTORS 


228 N. LaSalle St., Chicago 1, Ill. 


Charleston, W¥. Va. Norfolk, Va. Cleveland, O. 
Madisonville, Ky. Strattanville, Pa. : 


TEXTOR LABORATORY DIVISION, Cleveland, 
COMMERCIAL TESTING CO., INC., Buffalo, 


Member: American Council of Independent Laboratories 
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NEW YORK TESTING LABORATORIES, Inc. 
West St., New York Green 9-6220-9 
SERVING INDUSTRY SINCE 1919 

Complete facilities for: 

Electrical, Electronic, Environmental, X-Ray Testing. 
Chemical, Metallurgical, and Physical Testing. 
Expert Court Testimony. 

Engineering. 

Production Evaluation. 


Write for our Free Facilities Brochure. 


PORE SIZE DETERMINATIONS 


Complete pore spectra by mercury intrusion, 1000 
to 0.1 micron diameter. A\ll materials: ceramics, 
metals, plastics, carbon. Filters, catalyst carriers, 


structural materials, electrodes, separators, etc. 


PRADO LABORATORIES 


Box 2607 Cleveland Ohio 
Write for explanatory literature. 


Europe 
KONING & BIENFAIT 
Testing Laboratories Building Materials 
Consulting Engineers — Metallurgists —Chemists 


Inspection — Sampling — Testing — Analysis 
Research — Development — Control 


Coa!, Oils, Fats, Waxes, Cement, Concrete, Steel, Water 
Gases, Solvents, Paints, Ores. Established 129° 


104 Dacostakade. Amsterdam-W. P.O. Box 6005 


SOUTHWESTERN LABORATORIES 
since 1912 
Consulting, Analytical Chemists 

and Engineers 

Inspection, Testing, Chemical, Foundation 

Soils, Environmental, Metallographic and 
Radiographic Work 

Fort Worth, Houston, Beaumont 
and Midland, Texas 


Member: American Council of Independent Laboratories 


Testing Laboratories and Consultants 
Write Advertising Dept. 
ASTM Bulletin for 
details how your 
card may appear here. 


PENNIMAN BROWNE, INC. 


CHEMICAL PHYSICAL TESTING-RESEARCH 


Soils Investigation—Field X-Ray 


Concrete Design Control—Steel Inspection 
COAL SAMPLING AND 
Philadel phie—Baltimore—Hampton Rds. 
Member: American Council of Independent 


Laboraiories 
341 St. Paul Pl., Baltimore 2, Md. 


JOSEPH WARD, INC. 
TESTING LABORATORY 
Identification and Strength Tests 
Soils, Field Supervision, Reports, 

Consultation. 
Roseland Avenue 
Caldwell, 
Tel. Capital 6-9191 


Water Service Inc. 


Specialists 
in 
Water Treatment 


TROWBRIDGE 


PITTSBURGH TESTING 
LABORATORY 
Radiography—Soils Mechanics 


Main Office Pittsburgh, Pa. 


32 Laboratories in Principal Cities 


THE NUTTING COMPANY 


Testing Engineers—inspection Service | 
Foundation Investigation—Test Borings } 
Soil Mechanics—Sewage Flows—Analysis } 
Construction 
Bituminous Pavements—Water Waste Survey 
Specifications—Consultants 


4120 Road 


2317 CHOUTEAU AVE + ST LOUIS 3 MO 


CHEMICAL, PHYSICAL, METALLURGICAL, 
TESTING AND INSPECTION OF MATERIALS 
X-RAY AND GAMMA RADIOGRAPHY 


CENTRAL 1-0929 
DIRECTOR 


The Haller Testing Laboratories, Inc. 
140 Street, New York 


Testing—Inspection—Consultation 
Concrete—Asphalt—Steel 
Soil Borings—Soils Laboratory 


New York 
Plainfield, 


Electrical, Electronic, Environmental, 
Photometric and Chemical Laboratories, 
Testing, Research, Inspection and Certification 


Boston, Mass. 
New Haven, Conn. 


ELECTRICAL TESTING 
LABORATORIES, 


2 East End Avenue, New York 21, N.Y. 


BOWSER-MORNER 


TESTING LABORATORIES, INC. 


Chemists—Engineers—Inspectors 


Spectrographic and Chemical Analysts— 
Concrete Design & Control—Soils Investigation 


Environmental Testing 
P.O. Box 
Member: American Council o Independent Laboratories 


Herron Testing Laboratories, Inc. 


Chemical Physica! 


Radiographic Metallurgical 


Evaluation Concrete Control 
1360 3rd Street, Cleveland 13, Ohio 
122 Clinton Street, Buffalo 


Member: American Council of Independent Laboratories 


Seelye Stevenson Value Knecht 


Consulting Engineers 


Richard Dougherty, Consultant 
Airports, Highways, Bridges, Dams, Water Supply, 
Sanitation, Tunnels, Piers, Industrial 
Soil Studies. 

CIVIL — MECHANICAL — ELECTRICAL 
101 Park Avenue New York 17, 


CENTRAL 1-7583) 


Dayton Ohio 


Plants, Reinforced } 
Concrete, Steel, Waste Foundations, 


Cincinnati 26, Ohio 


Member—Americen Council of Independent Laboravories | 
' 
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CARDS 


MILLION VOLT X-RAY SERVICE 


also 
Low Voltage X-ray, Gemma-ray, 
Maagneflux, Zyglo, Ultrasonics, Impact, 
Chemical, Metallograph Physical, 
Hardness, Stress Rupture Tests. 
Leboratory and Field Testing and 
Inspection. 


ARNOLD GREENE TESTING LABORATORIES Inc. 
122 Hampshire Street, Cambridge, Massachusetts 
University 4-8800 


LUCIUS F.TKIN, INC. 
ESTABLISHED 1885 
Metallurgical Chemists Consultants 
Emission X-Ray Spectrographic 
Analysis—High-Temp. Tensile 
Stress Rupture Testing 
Temperature Alloys 
PITKIN BLDG. 47 FULTON ST., N.Y. 38, N.Y. 
Member: American Council of independent Laboratories 


John McBurney 


Consultant on Masonry, Masonry 
{ Materials and Plaster 


Box 901 Silver Spring, Md. 
JUNIPER 5-3504 


SOUTHERN LABORATORIES, INC. 


Sub Soil Investigations 
Physical, Chemical, and 
Soil Laboratories 
Research & Inspection 
Complete Model Shop 


P. O. Box 346 P. O. Box 10,096 
Mobile, Alabama New Orleans, La. 


LABORATORIES 


BOX 1241, WILMINGTON, DEL. 


Analysts 


SOIL TESTING SERVICES, INC. 


Development Salt Spray 

Investigations Radiography 
Soil Investigations 
Laboratory Testing 


Reports 
Recommendations 


Chicago: Milwaukee: Portland, Michigan: 
San Francisco: Kenilworth, New Jersey: Havana, Cube 


WARNER LABORATORIES 


Cresson, Pa. 
Coal 
the Heart Bituminous Production 
Also Clay—Lime—Limestone 
Mineral Fillers—Water 
Established 1923 Member: A.C.1.L. 


ROBERT HUNT COMPANY 


Inspection, Tests, Consultation, 
esearch 
CHEMICAL, PHYSICAL, TEXTILE, 
METALLURGICAL, CEMENT and 
CONCRETE LABORATORIES 


810 S. Clinton St., CHICAGO 7, All Large Cities 


South Florida Test Service, Inc. 


Testing @ Research @ Engineers 
Consultants and specialists corrosion, 
weathering and sunlight testing. 


4301 7th Street Established 
Miami 44, 1931 


Member: American Council of Independent Laboratories 


SHILSTONE TESTING LABORATORY 
Chemists Engineers 
Spectrographic Analyses* 

New Orleans, La. 


Inspection all leading industrial centers 


*Houston, Tex. 


PHOENIX CHEMICAL 
LABORATORY, INC. 


Fuel and Lubricant Technologists 
Analysis Research Development 
3953 West Shakespeare Avenue 
Chicago 47, Illinois 
Telephone: SPaulding 2-3577 


Member: American Council of Independent Laboratories 


ARTHUR McCUTCHAN 
PIPING ENGINEERING CONSULTANT 


198 Ravenna Road 
Hudson, Ohio 


OLympic 3-6370 
CHEMICAL ENGINEERING 
CONSULTANTS 


Research, process and product development, plant 
design, nuclear and surface chemistry, analyses, 
bacteriology, toxicology, organic syntheses, 
market surveys. 


FOSTER SNELL, INC. 


ABBOT HANKS, Inc. 


Established 1866 


Engineers—Chemists—Assayers—Samplers 
Spectrographers; 
Inspection—Tests—Consultation—Research 


Telephone: WAtkins 4-8800 
Member: American Council of Independent Laboratorie- 


Member: American Council of Independent Laboratories 
1300 Sansome Street, San Francisco 11, California 
EXbrook 7-2464 


SMITH-EMERY COMPANY 


Chemists Engineers 


Sampling, Analyzing, Assaying 
Spectrography, Physical Testing 


Member: American Council Independent Laboratories 


781 E. Washington Bivd. Los Angeles 21, Calif. 4 


Consulting—Engineering—Research 


Electroplating and Metal Processin 
Waste Treatment and Production Problems 
Surveys—Designs—Specifications 
York Rd. Jenkintown, Pa. 
1724 Clinton St., Kalamazoo, Mich. 


Chemists, Assayers, Engineers 
Samplers and Weighers 
Spectroscopists 
359 ALFRED AVENUE 
TEANECK, NEW JERSEY 


Member: American Council Independent Laboratories 


WILLIAMS 
INSPECTION, CO., INC. 
MOBILE, ALABAMA 
Established 1921 
Chemical and Physical Laboratories 
Inspections— Tests— Analyses—Sampling 
Radiographic—Sub-Surface Exploration 


Member: American Council of Independent Laboratories 


Metallurgists-Chemists-Engineers 


Analysis 
Chemical and Physical 
Metallurgical Investigations 
Boiler Water Conditioning 

Consultation Service 


9th Rising Sun Ave., Philadelphia 40, Pa. 


Member: American Council of Independent Laboratories 


COMPLETE TESTING SERVICE 


Mechanical 
Market Research 


Environmental 
Vibration 


Radio 
Interference 


Electronics 
YORK RESEARCH CORP.—STAMFORD, CONN. 


Non-Food 
Product Testing 


THE MOST EXPERIENCED 
FILM BADGE SERVICE 


ST. JOHN X-RAY LABORATORY 


Califon, New Jersey 
Established 1925 
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13-minute industrial x-ray film processing 


New Kodak Industrial X-Omat Processor 


Save you 


Kodak offers you automation film 
processing—radiographs uniform 
high quality, dry and ready read 
minutes. 

Film hangers are eliminated. Ex- 
posed films are merely removed from 
the film expesure holders 


time and mone 


directly into the processor. Kodak 
Industrial X-ray Film, Type and 
Type films continuous 
lengths from 70mm inches wide 
—go through the system inches 
per minute. And only inches the 
unit’s 10-foot 10-inch length need 


extend into the darkroom 

The Kodak X-Omat Processing 
System saves time and cuts costs. 
want the complete story. 


Send for the folder that gives all 
the details. 


X-ray KODAK N.Y. 


Use this coupon NOW for more information 


EASTMAN KODAK COMPANY, X-ray Division, Rochester 


Send the folder about the Kodak 


Industrial X-Omat Processor. 
Name 
Firm Name 


Firm Address (Street) 


Send the names the Kodak Industrial 
X-Omat Processor dealers area. 


(State) 
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ASTM BULLETIN 


he 


Filip, Alfred H., 


NEW MEMBERS... 


The following 131 members were elected from 
March April 1959, making the total 


membership 9761 


Welcome ASTM. 


Note—Names are arranged alphabetically—Company members first then individuals— 
Your ASTM Year shows the covered the respective Districts. 


Chicago District 


Unit Structures, Inc., Maurice Rhude, 


chief engineer, Peck Ave., Peshtigo, Wis. 


Carey, W. N., Jr., chief engineer for research, 


National Academy Sciences, Highway 
Research Board, 2101 Constitution Ave.: 
W., Washington 25, For mail, 
802 Congress St., Ottawa, 


Ellerhoff, Roy E., city engineer, City 


Burlington, City Hall, Burlington, Iowa. 
For mail: 901 8. Seventh St., Burlington, 
lowa. 


Ericson, Paul E., chief test engineer, Toro 


Manufacturing Corp., 300 
Minneapolis 20, Minn. 

development chemist, 
American Photocopy Equipment Co., 
2100 W. Dempster St., Evanston, Il. 


Jahn, Martin D., treasurer, Chicago Metallic 


Sash Co., 4901 8. Austin Ave., Chicago 38, 


Pratt, Leo F., secretary, Mead Hunt, 


Box 570, Madison 1, Wis. 


Thacher, Ronald E., president, Unigage Corp., 


Box 141, Downers Grove, For mail 
2474 College Rd., Downers Grove, Il. 


Warzyn, Willard W., owner, Warzyn Engi- 


neering and Service Co., Inc., 806 8. Park 


t., Madison 5, Wis. 
denotes Associate Member. 


Give quick accurate answers the de- 
teriorating effect sunlight, weathering, 
washing and wearing materials. few 
minutes, hours, days Atlas-Ometers 
equals years normal use deterioration. 

Indispensable for speed testing 
product development and quality control 
production. Exact standardized test 
programs can repeated frequently 
required. 


Used extensively these industries: 


Clothing makers 

Printing ink manufacturing 
Plastic and coated fabrics 
Electric manufacturing 
Dyestuffs and chemicals 
U.S. Government 

Rubber products 


Automotive industry 
Consulting laboratories 
Woolens and worsteds 
Rugs and carpets 

Soaps and detergents 
Paint, varnish, dry colors 
and many others 


Complete each machine request 


Atlas Electric Devices Company 
4114 N. Ravenswood Ave., Chicago 13, Ill., U.S.A. 


Weather-Ometer ® Fade-Ometer ® 


Launder-Ometer ® 


Wilson, Guy, manager, Vehicles Research, 
Cargill, 200 Grain Exchange, Minne- 
apolis 15, Minn. 


Cleveland District 


Bremer, Edwin, metallurgical editor, Foundry, 
Penton Bldg., Cleveland 13, Ohio. 

Nelson, B. E., chief engineer, The Osborn 
Mfg. Co., 5401 Hamilton Ave., Cleveland 

4, Ohio. 

Waidelich, A. T., vice-president, engineering 
and research, The Austin Co., 16112 
Euclid Ave., E. Cleveland 12, Ohio. 


Detroit District 


Volvo, Voyles, assistant purchasing 
agent, 15143 W. Eight Mile Rd., Detroit 
35, Mich. 

Allen Electric and Equipment Co., 
Van Campen, vice-president, engineering, 
2101 Pitcher, Kalamazoo, Mich. 

Adams, George C., project engineer, Roll- 
form, Inc., 14001 Intervale, Detroit 27, 
Mich. 

Barker, A., manager engineering, 
Electric Auto-Lite Co., Wire and Cable 
Div., 3529 24th St., Port Huron, Mich. 

Burroughs, W. H., quality control manager, 
The Brunswick-Balke-Collender Co., 1700 
Messier St., Muskegon 82, Mich. 


Atlas- 


Weather testing translucent fiberglas for 
outdoor use in an Atlas Weather-Ometer at 
the Alsynite Company of America. 


Random Tumble 
Pilling Tester 


Accelerotor ® 
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Detwiler, Ward A., II, Purchasing Dept,. 
Bryant & Detwiler Co., 2110 Penobscot 
Bldg., Detroit 26, Mich. 

Holland, M., partner, McNamee, Porter 
Seeley, consulting engineers, 2223 Packard 
Rd., Ann Arbor, Mich. 

McDonald, John W., 
Doehler-Jarvis Div., National Lead Co., 
1945 Mead Ave., Toledo, Ohio. For 
mail: 1915 Chase St., Toledo 11, Ohio. 

Page, Enno H., electronics technician, 
Burroughs Corp., 6071 Second St., Detroit, 
Mich. For Mail: 4119 Thornton St., 
Toledo 12, Ohio. [A] 


New England District 

Happ, Marvin B., chief metallurgist, Wal- 
worth Co., 1595 Washington St., 8. 
Braintree 85, Mass. 

Jerome, Raymond, supervisor metal- 
lurgy, General Dynamics Corp., Electric 
Boat Div., Groton, Conn. For mail: 123 
Grove Ave., Groton, Conn. 

Perkins, Howard R., head, Structure Dept., 
Whitman Howard, Inc., Room 514, 
Broad St., Boston, Mass. 

Reilly, John R., Jr., co-owner, J. R. Reilly 
and Co., Inec., 232 Summer St., Boston, 


Mass. [A] 


New York District 


Amthor Testing Instrument Co., Inc., 
Littmann, sales mans ager, 
Sinderen Ave., Brooklyn 7, N. Y. 

Continental Vending Machine Co., Noel 
Parent, standards engineer, 956 Brush 

Industrial Testing Laboratories, Kenneth J. 
Kohlhof, president, 220 E. 23rd St., New 
York 10, N. Y. 

Picker X-Ray Corp., Leask, industrial 
sales manager, Se ‘s. Broadway, White 
Plains, N. Y. 

Barnes, Richard E., plant engineer, materials 
deve lopme nt, Western Ine., 
165 Broadway, Room 2600, New York 

Bremer, Clarence, technical director, Oakite 
Products, 350 Hudson St., New York 

Chorney, Harold, technical director, City 
Testing and Research Laboratories, Inc., 
250 W. 54th St., New York 19, N. Y. 

Driver, Wallace J., manager, Engineering 
Test Dept., Federal Pacific Electric Co., 
50 Paris St., Newark 1, N. J. 

Eisenband, David, quality control manager, 
Remco Industries, 113 N. 13th St., 
Newark 7, N. J. 

Harmon, Weston C., quality control super- 
visor, Kelsey-Hayes New Jersey 
Div., 160 Terminal Ave., Clark, 
mail: 314 Hazel Ave., Westfield 

LeMieux, Henry F., assistant vice-president, 
Raymond International, 140 Cedar St., 
New York 6, N.Y. For mail: wi Pepper- 
idge Tree Terrace, Butler, 

McLendon, S. C., gg engineer, 66 W. 
Marie St., Hic ksville, : 

visor, American Cyanamid Co., 111 
40th New York, 18, 

Siegel, Alex, technical director, Everseal 
M: anufacturing C o., Inc., 475 Broad Ave., 
Ridgeueld, N. J. 

Van Essilstyn, Sherman T., chemist, Moore 


Northern California District 
Helgesson, Leslie A., partner, Tudor Engi- 
neering Co., 595 Mission St., San Francisco 
Calif. 
Schoenstein, F., chemist, National Lead 
Co., 2240 24th St., San Francisco 10, 
Calif. 


Ohio Valley District 
Industrial Metal Protectives, Inc., 
Fisher, Jr., vice-president, engineering, 
Homestead Ave., Dayton Ohio. 
Ralston Purina Co., James Dore, manager, 
Soybean Laboratory. 2441 8. Floyd St., 
Louisville, Ky. 
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MEET THE BONDED 
FILAMENT STRAIN GAGE 


Bonded wire and bonded foil strain 
gages are available wide range 


designs meet every gaging 
need. Drawings show typical grid 
configurations. 


Light feather, small postage 
stamp, more accurate than 
micrometer, the bonded 
sistance strain gage has long been ac- 
cepted engineers and designers 
virtually indispensable research tool. 
function detect the minute strains 
present the surface any solid ma- 
terial, component, structure under 
stress, and sensitive that will 
react the pressure child’s finger 
solid steel column inch more 
diameter. 


Consisting looped filament 
extremely fine wire foil, sandwiched 
between two layers flexible insulating 
material, the strain gage deceptively 
simple appearance. Actually, the 
high-precision manufacturing process. 


Its operation, simple theory its 
appearance, depends the fact that 
conductor’s electrical resistance changes 
linearly with longitudinal distortion. 
The grid gage bonded surface 
will stretch compress slightly with 
surface strain, thus changing its resist- 
ance small current passing through 
and providing measure surface 
strains small one part million. 
Compression the grid material 


STRAIN MEASUREMENT 


DATA SHEET No. 


Useful information about strain gages 


possible because firm bonding 
flexible backing layers. 


NEW ERA 
MECHANICAL DESIGN 


The SR-4® Bonded Strain Gage was 
developed the late 1930s. Designers 
and engineers soon began find that 
this tiny, inexpensive device held the key 
some their most stubborn prob- 
lems. longer was necessary over- 
design critical machine parts and 
allow for unknown local stresses, 
cut-and-try component designs because 
the exact nature and magnitude their 
service loads were not known, 
track down and correct repeated service 
failures through trial and error methods. 


Equally effective measuring both 
static and dynamic strains 50,000 
cps and higher), the bonded strain gage 
quickly found literally thousands ap- 
plications such growing fields 
aircraft and automotive design, machine 
design and construction, and became 
familiar tool virtually every research 
and development laboratory. has 
provided stress analysts with data which 
made possible lighter, stronger, more 
efficient turbine blades, connecting rods, 
gun barrels, locomotives, bridges, dams, 
artificial limbs, and countless other 
products our growing technology. 
Probably its greatest contribution has 
been the aviation field, where has 
played essential role the develop- 
ment virtually all modern designs. 


THE BASIC 
STRAIN GAGE CIRCUIT 


The change gage resistance (AR) with 
strain usually the order only 
few thousandths ohm. detect 
and measure these minute changes ac- 
curately modified form the familiar 
Wheatstone bridge usually used. The 
strain gage, bonded the surface 
tested, forms one the resistance arms 
the bridge circuit. The bridge 
balanced some manner (e.g., ad- 
justing R,) with the gage unstrained. 
Resistance the gage changes with the 
strain. This unbalances the bridge, pro- 
ducing galvanometer reading propor- 
tional the strain. practice, static 
strains are usually measured rebal- 


ancing the bridge while the strain 
applied, the calibrated control providing 
measure unit strain microinches 
per inch. 


Ri 
STRAIN GAGE 


VOLTAGE 
SOURCE 


Wheatstone bridge provides simple, 
highly accurate means measuring 
strain gage resistance. Initial 
achieved adjusting variable 
resistor 


Commercial strain indicators, like the 
transistorized, portable unit shown, in- 
clude internal bridge circuit which 
the active gage may connected. When 
anumber gages 
are involved 
test, multi- 
ing-and-balancing 
unit used 


each gage 
turn single 
indicator and/or 
recorder. 


Transistorized, portable 
cator permits direct reading strain 
microinches per inch. Operates 
from self-contained battery 110 
volt, cycle power. 


SIGNIFICANCE “SR-4°” 


Baldwin-Lima-Hamilton Corporation. 
used identify all the com- 
pany’s bonded filament strain gages and 
strain gage instruments. 


The and are the surname initials 
Simmons and Ruge, who 
developed the bonded strain gage inde- 
pendently, but almost simultaneously. 
The honors the group four men who 
initiated commercial manufacture 
the strain gage. 


Close million SR-4® Strain Gages 
are produced every year. These consist 
of.over 250 different types, for applica- 
tion virtually every major industry. 


There right gage for every job. The new B-L-H strain gage catalog contains wealth infor- 
mation that could helpful you making the right selection. For free copy, write Dept. 4-E. 


Blectronics Instrumentation Division 


Waltham, Mass. 


SR-4® Strain Gages Transducers Testing Machines 
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New Members 
(Continued from page 70) 


Ferris, Thomas E., development engineer, 
Hobart Brothers Co., Electrode Develop- 
ment Laboratory, Trade School Bldg., 
Troy, Ohio. [A] 

Heise, Howard L., research director, The 
Gummed Products Co., Division St. 
Regis Paper Co., Union St., Troy, Ohio. 

Mann, Gerald D., president, American Test- 
ing and Engineering Corp., 5204 E. 25th 
St., Indianapolis 18, Ind. 

Ridd, Walter J., senior engineer, Frigidaire 
Div., General Motors Corp., Plant 
Manufacturing Research Laboratory, 
Dayton, Ohio. 

Van Echo, John A., assistant division chief, 
Battelle Memorial Inst., 505 King Ave., 
Columbus 1, Ohio. 


Philadelphia District 


Delta-Star Electric Div., Porter Co., 
Inc., Smith, quality control super 
visor, Seventeenth and 
Philadelphia 32, Pa. 

Anglemyer, Roland C., A., Specifications, 
Burchart Associates, 611 Market 
York, Pa. 

Bowman, Robert G., Jr., materials engineer, 
Engineering Dept., ESD, FE. I. du Pont de 
Nemours and Co., Ine., Wilmington 98, 
Del. [A] 

Cooley, Robert J., technical sales representa- 
tive, Chemical Process Co., Redwood 
City, Calif. For mail: 5998 Henry 
Ave., Philadelphia 28, Pa. 

Greenwood, W., manager, Quality Con- 
trol, Charles Lachman Div., Mohasco 
Industries, Phoenixville, Pa. 

Burg, Robert T., supervisor, Technical Sales 
Laboratory, Pont Nemours and 
Co., Inc., Electrochemicals Dept., Chest- 
nut Run, Wilmington 98, Del. 

Macomber, Victor D., partner, Macomber 
Faber, 1824 4th St., Harrisburg, Pa. 


Schembri, Carl, technical director, Cargill, 
Inc., Delaware and Bigeler Aves., Pier 
100, Philadelphia 48, Pa. 

Stickel, Robert J., Geo-Surveys, Brent- 
water Rd., Camp Hill, Pa. 

Uzenoff, B. A., chief chemist, Jaunty Fabric 
Corp., Box 1029, Scranton, Pa. 

Weschler, Joseph R., chemist, Structural 
Resins Laboratory, Ciba Products Corp., 
Kimberton, Pa. 


Pittsburgh District 


Ackerly, Morton E., specification writer and 
consultant, 931 Elizabeth St., Pittsburgh 
Pa. 

English, R. H., chief metallurgist, Blaw- 
Knox Co., National Alloy Div., Pitts- 
burgh 38, Pa. 

Lytle, John P., manager engineering, 
Safety Products Div., 
Appliances Co., 201 Braddock Ave., 
Pittsburgh Pa. 

Schwaighofer, Joseph, assistant professor, 
The Pennsylvania State 
University Park, Pa. For mail: 615 
Beaver Ave., State College, Pa. 

Sine, Lee E., physical testing laboratory 
supervisor, Chemical 
Corp., Aluminum Div., Box 164, Hannibal, 
Ohio. For mail: 422 Main New 
Martinsville, Va. 

Smith, Clete M., chemical engineer, technical 
service, Columbia-Southern Chemical 
Corp., Gateway Center Pittsburgh 22, 
Pa. 

Wolverton, Harry W., chief specification 
metallurgist, United States Steel Corp., 
Homestead District Works, Munhall, Pa. 
For mail: 147 Three Degree Rd., Pitts- 
burgh 37, Pa. 


Rocky Mountain District 
Eixenberger, Bernard D., mechanical engi- 
neer, Directorate Airmunitions, Hill 
Force Base, Clearfield, Utah. For mail: 
800 350th Clearfield, Utah. 
Spencer, Ronald J., spectrophotometric 
laboratory technician, Homestake Mining 


Co., San Mateo Rd., Grants, Mex. 
For mail: Box 355, Grants, 

Stitt, Harvey T., president, Denver Mud 
Jack Co., 1489 S. Broadway, Denver, 
Colo. For mail: 1166 St. Paul St., 
Denver 10, Colo. 


St. Louis District 


Alderson, Dwight A., manager, quality 
control, explosives, Olin Mathieson Chem- 
ical Corp., East Alton, 

Linley, G., member, metallurgical staff, 
The LFM Manufacturing 
subsidiary of Rockwell Manufacturing Co., 
Box 480, Atchison, Kans. 

Rabelow, Harold H., chief engineer, 
Diagraph-Bradley, Box 269, Herrin, Ill. 


Southeast District 


Patcraft Mills, Inc., Daniel Chandler, vice- 
president, Box 21, Dalton, Ga. 

Russell-Lacey Manufacturing Co., Inc., 
Lacey, president, Fairmount, Ga. 

Beck, Charles C., district manager, Pitts- 
burgh Testing Laboratory, 462 North- 
side Dr., W., Atlanta 18, Ga. 

Darsey, John A., manager, Dye Plant, 
Tifton Rug Mills, Box 428, East 
Point, Ga. 

Gillespie, Wylie W., partner, Smith 
Gillespie, Engineers, Box 1048, Jackson- 
ville Fla. 

Jobe, Cleburn C., president, Jobe 
Associates, Inc., Box 888, Merritt Island, 
Fla. 

Larsen, Sivert, resident manager, Pittsburgh 
Testing Laboratory, 1315 Jackson Bluff 
Rd., Tallahassee, Fla. 

Allen, Jr., automotive carpet 
research and development, Barwick 
Mills, Inc., Lafayette, 


(Continued page 


OZONE TEST CHAMBERS 


OREC 0300 series ozone test chambers are entirely 
automatically controlled with panel instrumenta- 
tion directly indicating pphm/volume the ozone 
concentration which the test chamber operat- 
ing. OREC 0300 series provide ozone concentra- 
tions required all ASTM Specifications, well 
all known Producer, Consumer, and Military 


Specifications. 


OZONE TESTING SERVICE 


Accelerated ozone test chamber testing and Out- 
door ozone testing the stable desert climate 
Phoenix, Arizona are provided economical rates. 
Tests are conducted according ASTM customer 


specifications. 


OTHER OZONE 


Static and dynamic stretching apparatus for ozone 
testing, Laboratory Ozone Generators, Ozone Meas- 
urement Instrumentation, and Custom Ozone Ap- 


Paratus. 


For illustrated brochure, write to: 


Ozone Research and Equipment Corporation 


3840 No. 40th Ave. 


Phoenix, Ariz. 
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These three single-screw 
B-L-H SR-4® testing machines are 
part the static testing laboratories 
of The Martin Co., Baltimore, Md. The 
machines apply tension, compression 
alternating load. They feature 
easily controlled constant variable 
head speeds, and cycling for load 
and strain. Supplementary equipment 
(transducers, strain gages, etc.) can 
plugged the control panel. 


Martin labs use B-L-H equipment 
6-year program fatigue, static, creep tests 


part the preplanning enormous testing week for years, requiring maintenance except 
program support design work aircraft and mis- lubrication. With B-L-H creep testers conjunction 
siles, The Martin Co., Baltimore, outlined its with photographic measuring process originated 


extensive requirements B-L-H. Because exhaustive 
testing vital part the aircraft industry, the equip- 
ment used must versatile, accurate and durable. 
Tests are both static and dynamic and include tension, 
compression, flexure, creep and fatigue. 


Martin, creep deformation read sensitivity 
.00001 in. And the SR-4 testing machines (shown above) 
duplicate test components the entire strain history 
aircraft. They can also hold constant loads and they 
have eliminated the need for three shifts operators 


Equipped with B-L-H testing machines the static working for days supervise 72-hour tests. 

and fatigue laboratories its Baltimore plant alone, 

The Martin Co. has just completed massive 6-year Whatever your testing compression, ten- 

testing program successfully. Its B-L-H fatigue machines sion, creep, fatigue, impact see B-L-H first. 
have operated constantly, day and night, days per write 4-E and ask have B-L-H man call you. 


LIMA: HAMILTON 


Instrumentation Division 
Waltham, Mass. 


Strain Gages Transducers Testing 
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New Members 
(Continued from page 72) 


McGillivray, H. J., Tampa manager, Pitts- 
burgh Testing Laboratory, 512 N. 
Delaware Ave., Tampa Fla. 

Zbar, Jack J., chemical engineer, Lawtex 
Corp., Box 771, Dalton, Ga. 


Southern California District 


Detwiler, George E., design engineer, North 
American Aviation, Inc., International 
Airport, Los Angeles 45, Calif. For mail: 
120 Moonstone, Manhattan Beach, Calif. 
[A] 

Otto, Gerhard, Meia! Control Laboratories, 
Inc., 2735 E. Slauson Ave., Huntington 
Park, Calif. 


Southwest District 


Copolymer Rubber and Chemical Corp., 
J. P. McKenzie, research manager, Box 
2591, Baton Rouge La. 

Halliburton Oil Well Cementing Co., 
Dwight Smith, laboratory 
supervisor, Engineering Research Library, 
Dunean, Okla. 

Texas Butadiene and Chemical Corp., 
Noyes Richey, spectroscopy and chemical 
laboratory section head, Box 777, Chanel- 
view, Tex. 

United Rubber and Chemical Co., 
Teter, laboratory control 
manager, Box 149, Baytown, Tex. 

Cochran, C., Jr., senior laboratory chemist, 
Shell Chemical Corp., Box 2633, Houston, 
Tex. 

Hedges, Charles S., 2nd lieutenant, U. 8. 
Department of the Army. For mail: 135 
Magruder, Mineral Wells Tex. 

Ku, P. M., manager, fundamental research, 
Southwest Research Inst., 8500 Culebra 
Rd., San Antonio 6, Tex. 

McKee, Hugh R., chemical engineer, Bareco 
Wax Co., Division Petrolite Corp., 
Box 390, Kilgore, Tex. For mail: 
2009 Judson Rd., Longview, Tex. [A] 

Orr, David V., chief engineer, B & H 
Instrument Co., Ine., 3479 W. Vickery 
Blvd., Fort Worth Tex. 

Owens, Howard J., junior civil engineer, 
Thiokol Chemical Corp., Marshall, Tex 
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For mail: 2305 Franklin, Marshall, 
Tex. [A] 

Stewart, R., manager quality control, 
Black, Sivalls & Bryson, Inc., 2131 West- 
wood Blvd., Oklahoma City, Okla. 


Washington District 


Kulesza, Chester P., administrative assistant, 
Reynolds Metals Co., Tenth and Byrd 
Sts., Richmond 19, Va. 

Porterfield, Charles W., Research and 
Testing Dept., Pocahontas Fuel Co., 
Division of Consolidated Coal Co., Po- 
cahontas, Va. 

Tumbler, A., president, Tumbler 
Laboratory, Inc., 423 Hanover St., 
Baltimore Md. For mail: 4001 Clarks 
Lane, Baltimore 15, Md. 

van Eyken, Wolfe S., research chemist, 
Coatings Research Group, Ine., 4712 
Bethesda Ave., Bethesda 14, Md. 

Wiley, John E., managing director, Materials 
and Services Div., American Road Builders 
Assn., 600 World Center Bldg., Washing- 
ton 6, D.C. 


Western New York-Ontario District 

Brandt, George F., chief chemist, Socony 
eg Oil Co., Ine., 503 Elk St., Buffalo 10, 

Carrier, Robert T., superintendent of high- 
ways, Genesee County Highway Dept., 
Mill St., Batavia, For mail: 
Main St., Corfu, 

Ironside, A., metallurgist, Canada Cycle and 
Motor Co., Ltd., Weston, Toronto 15, 
Ont., Canada. 

McCann, Theodore R., Chemical Laboratory, 
Rochester Gas and Electric Corp., 
East Ave., Rochester 


Other Than Possessions 


El-Met-Parts, Ltd., Briggs, sales 
manager, Head St., Dundas, Ont., Canada. 

Remington Rand Brasil A., Ernani 
Pilla, vice-president, Rua Buenos Aires, 
andar, Rio Janeiro, Brazil. 

Central Institute for Industrial Research, 
Kare Stokland, head, Inorganic Chem- 
ical Dept., Blindern, Norway. 

Dunn, Philip Ryland, chief engineer, British 
Insulated Callender’s Cables, Ltd., 


New Tension 


other 


available. 


available from TMI 


IMPACT TEST 
NEW 


Impact Tester for 
inates variables 
and replaces 


Rugged consruction. Low cost. 
Write for bulletin 


Bloomsbury St., London, W.C. 1, England. 

Gazzana, Paolo, head of laboratory research, 
Cables Div., Pirelli S.p.A., Viale Abruzzi 
94, Milan, Italy. 

Instituto Argentino Racionalization 
Materiales, Beatriz Ghirelli Ciaburri, 
director general, Chile 1192, Buenos Aires, 
Argentina. 

Jayaraman, N., director, Essen and Co., 
550 Main Rd., Malleswaram, 
Bangalore 12, India. 

Lorentz, Guido, chemist, Farbwerke Hoechst 
G., Frankfurt (Main), Germany. 

Mario M., Russo F., director-manager, In. 
Ci. Ge. (Ingenieria Civil General), Lab- 
oratorio, Puerto Ordaz, Estado Bolivar, 
Venezuela. 

Merlo, Louis A., vice-president, Sterling 
Building Materials, Ltd., 2494 Riverside 
Dr., E., Windsor, Ont., Canada. 

National Laboratory Public Works, 
Robert Stewart, technical advisor 
the director, UNC /OEC/SH&G, APO 301, 
San Francisco, Calif. 

Paget, J. Arthur, senior design engineer, 
Combustion Engineering Superheater, Ltd., 
Dominion Square Bldg., Montreal, Q., 
Canada. For mail: Box 89, Boucherville, 
Q., Canada. 

Rawlins, William A., engineering consultant, 
Box 842, St. Laurent, Q., Canada. 

Russell, Harold G., assistant manager, 
Caltex Central Laboratories 
Postbox 970, Rotterdam, The Netherlands. 

Grange aux Belles, Paris, France. 

Stanger, Charles Harry, partner, 
Harry Stanger, Laboratories, Summer- 
field House, Barnet Lane, Elstree, Herts., 
England. 

Stensrud, Ivar Arnt, chemist, A/S Dalen 
Portland-Cementfabrik, Dalen pr. Brevik, 
Norway. 

Surgenor, Joseph, naval architect, Burrard 
Dry Dock Co., Ltd., Box 99, North 
Vancouver, C., Canada. 

Tanner, chief engineer, Terry 
Machinery Co., Ltd., 6045 Cote 
Liesse Rd., Montreal Q., Canada. 


(Continued next page) 


One the 
1,079 testers 


Accepted method. 
Yields valuable information not otherwise 
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New Members 


Tarampi, Esteban C., materials engineer and 
assistant chief, Engineering Div., P. J. 
Kiener Ltd., Mactan Airfield Proj- 
ect, Mactan Island, Cebu, Philippines. 
For mail: 15-A C. Aguinaldo St., Project 
Quirino District, Quezon City, Philip- 
pines. 

Tenchavez, Pastor B., civil engineer, Atlantic 
Gulf and Pacific Co., Sta. Ana, Manila, 
Philippines. 

Thurber, C., president, Thurber 
and Associates, 43 Songhees Rd., Victoria, 
B. C., Canada. 

Universite Sherbrooke, Faculte des 
Sciences, Marcel Lafreniere, professor, 
Strength of Material (Testing), Cite 
universitarie, Sherbrooke, Canada. 

Venkataraman, K., director, National Chem- 
ical Laboratory, Poona India. 

Zeevaret, Leonardo, consulting engineer and 
professor, University Mexico, Isabel 
Catolica 68-40 Piso, Mexico 1, D.F., 
Mexico. 


OTS Research Reports 

THESE reports, recently made avail 
able the public, can obtained 
from the Office Technical Services, 
number, 


The Elevated-Temperature Characteristics 
Internally Oxidized Titanium-Cerium 
Alloys, 131788, cents. 

Research Heat-Resistant Alloys Strength- 
ened Elevated Temperatures In- 
stances, PB 131846, $1. 

Constitution, Metallurgy, and 
Resistance Iron-Chromium-Aluminum 
Alloys, BMI-1298, $2.50. 

Third 
Annual Progress Report for June 30, 1957 
June 30, 1958, 
Products, SEP-250, $1. 

Pickling the Zircaloys Prior Corrosion 
Exposure, WAPD-TM-141, $1.75. 

Major Factors the Cathodic Protection 
Steel Sea Water, 111807, cents. 

Proposed Mechanism for the Strengthen- 
ing SAP-Type Alloys (Sintered Flake 
Meial Powders), 151047, cents. 

Notch Ductility Commercial Malleable 
Trons, 111999, cents. 

Notch Ductility Austenitic Nodular 
121014, cents. 

Electromechanical Properties Barium 
Titanate Prepared Fusion Method, 
111811, cents. 

Titanate Ceramics with Low- 
Temperature Coefficients, 111812, $1. 

Control Method Chemical Analysis 
Barium Titanate, 111780, cents. 

Study Magnetic Ceramics, 
$1.75. 

Ferromagnetic Core Logical Circuitry and 
111954, $1.50. 

Analogue Computation Quotients and 
Functions Containing Quotients Using 
Magnetic Cores, 111969, cents. 

Research Investigate the Feasibility 
Electron Mirror Microscopy the Study 
Magnetic Domains, 131624, $1. 

Silver Alkaline Storage Bat- 
teries: Effect Float and Normal 
Charges Capacity and Related Charac- 
teristics, 131925, $1. 

Field Emission Cathode Ray Tube Develop- 
ment, 151246, $1. 

The Preparation Transistor-Grade Sili- 
con From Silane Analogous Com- 
pounds, 131875, $2. 
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The NEW Series BH100 


READOUT 


ACCURACY 
0.1% 


with the 
TAPE-SLIDEWIRE 


for 


ALL INCLUSIVE — With Zener 
reference, power supply, am- 


PRESSURE 
TEMPERATURE 


efc. 


TAPE-SLIDEWIRE Mounted Every scale division 
on side-by-side spools, slide- > 2 

wire embedded edge calibrated point. 
tape, punched for sprocket 

drive. 


100 calibrated points 
per foot slidewire length. 


Slidewires 


PRINTED LINEAR, PARABOLIC, LOGARITHMIC 


tion printed on tape available 


tions or where input deviates 


more than DIGITAL RELATION 


* TRADE MARK 


Full information is, available for the asking! 


INSTRUMENT 
INC. 


3479 West Vickery Blvd. Fort Worth Texas 


Sales-Engineering Offices: COMPTON, CAL., VALLEY STREAM, DAYTON, OHIO, 
NROTOTO, ONT. {George Kelk Ltd.), MITCHAM, SURREY, ENGLAND (Bryans Aeroquipment Ltd.) 
FOR FURTHER INFORMATION CIRCLE 204 ON READER SERVICE CARD 


ASTM BULLETIN 


SMALL SIZE This comp 
transistorized, servo-driven = 
strument measures only 3 
ay 
| AG ror 
= 
F 
a 
ait 
Mish 


NEWS MEMBERS... 


News items concerning the activities our members 
will welcomed for inclusion this column. 


ASTM members among the newly 
elected officers and recipients awards 
the 63rd American Foundrymen’s 
ciety’s Castings Congress and the Engi- 
neering Castings Show held Chicago, 
are: Donald Colwell, vice-presi- 
dent, Apex Smelting Co., Cleveland, 
Ohio, director-at-large; John Ras- 
senfoss, manager, Manufacturing Re- 
search Laboratory, American Steel Found- 
ries, Ind., who received 
The Peter Simpson Gold Medal 
exceptional contributions the Society 
and the steel castings industry, 
elevating technical endeavor steel 
foundry and Fred Walls, 
vice-president, Research and Develop- 
ment, Engineering, Castings, Inc., Mar- 
shall, Mich., who received The John 
Penton Gold Medal “for outstanding 
contributions the Society 
castings industry, especially the field 
practice, and for lifetime devotion the 
industry’s 


John Battema, previously laboratory 
director, Ferro-Spee Laboratories, 
Los Angeles, Calif., now sales engineer, 
Philips Electronics, Inc., Mt. Vernon, 


organic materials. 


Micro 


Bomb 

Bomb Size 

Ask your Parr Dealer Type 
Semi-Micro 


Combustion Bombs 


For rapid combustion reactions with sodium peroxide deter- 
mine: Arsenic, Boron, Bromine, Chlorine, Fluorine, lodine, Phos- 
phorus, Selenium, Silicon Sulfur 
pounds, petroleum and petroleum products, rubber and other 


Thomas Digges, assistant chief, 
Metallurgy Div., National 
Standards, Washington, C., received 
the first George Kimball Burgess Memorial 
Award the ASM Washington Chapter. 


Harold Dodge, professor Applied 
Mathematical Statistics, Rutgers Uni- 
versity, New Brunswick, J., received 
special honors the Midwest 
Kansas City, Mo. Dr. 
presented with citation recognition 
his outstanding contributions and 
dedicated service the profession. 


Neal FitzSimmons, formerly civil engi- 
neering Dept., Kellogg Co., Battle Creek, 
Mich., now research engineer, Office 
Civil and Defense Mobilization, Ken- 
sington, Md. 


Frischman, chief metallurgist, 
Eaton Manufacturing Co., 
Ohio, was also made chief quality 
control. 


Leo Goldblatt, charge, Oil Chem- 
istry Section, Oil Seed Div., Southern 
Regional Research Laboratory, 
Dept. Agriculture, New Orleans, 
along with his co-worker, McKinney, 


Size for Every 
Laboratory Need 


coke, organic com- 


Maximum Total Acceler- Sodium 

Combustible Matter ator Peroxide 
gram gram gram 
1.3 2.0 30 
0.50 1.0 15 
0.20 0.2 4.0 
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received the honor plaque that accompa- 
nies the first award $1000 the 1958 
Glycerine Research Awards presented 
the Glycerine Assn. was cited for 
synthesis tung oil monoglycerides and 
investigation their physical properties. 


Gray, recently retired from 
Western Electric Co., now serving 
Ltd., Yokohama Wire and Cable Works, 
Yokohama, Japan. 


Grott, formerly chief metallurgist 
Michigan-Standard Alloy Casting Co., 
Detroit, Mich., recently joined WaiMet 
Alloys Co. Detroit, manufacturing 
manager. 

the reorganization certain the 
Service Departments General Electric 
Co., George Harnden has been given 
added responsibility and now manager, 
Materials and Processes In- 
formation Services. This branch the 
Engineering Services 
Director ASTM, Mr. Harnden also 
member the Administrative Com- 
mittee Standards and active the 
work numerous technical committees, 
especially Committee B-5 Copper and 
Copper Alloys, having been chairman 
from 1944 1958. also chairman 
the newly organized Central New York 
State District Council, which held one 
very meeting Rensselaer 
Polytechnic Institute November 17, 
1958, and another April 23, 1959, 
Utica, 


Albert Hosier, chief chemist, The 
Faultless Rubber Co., Ashland, Ohio, 
has been promoted the newly created 
post technical director. 


Norton Jackson has been 
manager the Asbestos-Cement Prod- 
ucts Assn., New York, 


Robert Janopaul, formerly 
CEC, USNR, now civil 
Tudor Engineering Co., San Francisco; 
Calif. 


Bernard Johnson, consulting engi- 
neer, Bernard Johnson and Associates, 
Houston, Tex., has been elected Tau 
Beta Pi, national honorary engineering 
society. 

Subsequent his recent retirement, 
James Kemp, for many vears affiliated 
with the Anaconda Copper interests and 
recently metallurgical engineer, British- 
American Metals Co. London, 
spent some time traveling the Mediter- 
ranean and North Africa and elsewhere. 
Mr. and Mrs. Kemp are now residing 
598 Willow St., Waterbury 10, Conn. 
has been active and loyal member 
ASTM for many years, and was 
closely associated during the War Pro- 
duction Board days with Warwick, 
then ASTM Executive Secretary. 


Kent, assistant director, Tech- 
nical Services Div., Jones Laughlin 
Steel Corp., has been appointed the 
Standards Council, American Standards 
Assn. Mr. Kent nominee for national 
ASTM Director. currently chair- 
man the important General Technical 
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2.5 0.085 0.1 


Above: The cortrol cabinet shown has regulating and measuring equipment 
suitable for furnaces. The furnaces are independent from one another, 
Equipment this desirable for research and original 


MOHR FEDERHAFF 


Creep Strain Testers 
SINGLE SAMPLE MULTIPLE SAMPLE 


Creep testing has many instances progressed from 
experimental routine basis the past few years. 
The physical properties steel which used 
normal temperatures can determined simple test, 
because the properties steels not change with time 
ordinary However, the designers now 
want materials which will endure high temperatures 
under load for long time periods. Such materials are 
needed obtain greater efficiency modern and future 
engines, turbines and other machinery. have the 
problem testing many possible materials many pos- 
sible loads many different temperatures over many 
different time periods. The question possible 
test for short period, say hours and extrapolate 
the results for longer times? most cases 
the answer no, temperatures over 400° 
(720° F.) are under consideration. 
1,000 10,000 hours are common and tests 
100,000 hours (over years) are being carried out. 


Ten samples strung end end are 
accommodated this tester. Its low cost per 
specimen makes large volume routine testing 
possible. 


obvious that large number single sample 
testers would required for long term test program 
even few steels. 


Mohr Federhaff, cooperation with some the 
most advanced creep test laboratories Europe, have 
arrived the following solution: few individual 
battery type testers for samples should 
used for research and experimental work with the bal- 
ance the long term testing being handled multiple 
testers accommodating samples fastened end end 
one furnace and loading system. This has made large 
scale testing possible. 

believe examination the problem indicates 
that the combination few single unit creep testers 
with several multiple testers affords the most satisfac- 
tory means obtaining voluminous creep data. 


COMPLETE LINE TESTING MACHINES FOR TENSION, COMPRESSION, BENDING, CUPPING, HARDNESS, 
CREEP, TORSION, DROP, CALIBRATION, MEASURING AND SPECIAL PURPOSE TESTS. 
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VANSTON, ILLINOIS, U.S As 
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News Members 

(Continued from page 76) 
Inst. has been very active ASTM 
committee work, especially with Com- 
mittee A-1 


Charles Lewis and Robert Ander- 
son, both active ASTM 
Houston, were responsible for the special 
articles the field metallurgy appear- 
ing the November 1958 Slide Rule, the 
journal the Houston Engineering and 
Scientific Society. Mr. Lewis, metallurg- 
ical engineer, Heat Treating 
has been prime mover the ASTM 
Southwest District, serving the council 
and heading the Nominating Committee. 
His article and Mate- 
The article Mr. Anderson, 
consulting engineer, and new 
secretary the ASTM Southwest District 
Council, was entitled Metal- 
lurgy and What Can For 


William Mabb, chief engineer, The 
Chapman Valve Mfg. Co., Indian Orchard, 
Mass., has been appointed the post 
director research. 


ordinator, Engineering Services, Fort 
Wayne Corrugated Paper Co., Hartford 
City, Ind., now associated with Olin 
Mathieson Chemical Corp., West Monroe, 
La., engineering services manager. 


Frederic Mavis, dean the Uni- 
versity Maryland College 
neering, College Park, Md., received 


(with Melvin Greaves) the Wason 
Medal for Research the annual con- 
vention the American Concrete Inst. 
Los Angeles, Calif. This award 
recognized their studies research 
destructive impulse loading reinforced 
concrete beams. Mr. Mavis has been 
active ASTM work, was formerly 
member the Pittsburgh District Council 
before going Maryland, and currently 
heads the special Committee Estab- 
lishment Fellowships and Grants-in- 
Aid, part the ASTM intensified work 
the field engineering education. 


engineer, New York State Power Au- 
thority, New York, Y., now super- 
intendent Public Works, New York 
State Department Public Works, 
Albany, 


William Morgan, formerly 
metallurgist, Clinton Machine Co., En- 
gine Engineering Div., Clinton, Mich., 
now research engineer, Walker Mfg. 
Co. Wisconsin, Walker-Michigan Div., 
Jackson, Mich. 


Nelson, manager research, 
Great Lakes Carbon Corp., Morton 
Grove, has been promoted technical 
director the company’s carbon division. 


Daniel Nitzberg, formerly chemical 
engineer, Engineering Dept., Hoover 
Electronics Co., Timonium, Md., now 
associated with Minneapolis-Honeywell 
Regulator Co., Beltsville, Md., Ma- 
terials Standards Engineering. 


DYNAMIC* 


MODEL CL-392 


For all types field, laboratory and production 
sieving and grading soils, sand, gravel, 
aggregates and construction materials. 


*RHYTHMIC, CIRCULAR, SWAYING and TAPPING MOTIONS 


PRICE $325.00 
CHICAGO 


WRITE FOR COMPLETE CATALOG 


Robert Oliver now manager, 
Lawrence Radiation Laboratory, Danville, 
Calif. Formerly was manager, New 
England Materials Laboratory, Medford, 
Mass. 


Theodore Pajak now president, 
General Grid Corp., Bel Air, 
viously was eastern regional manager, 
Industries, Bel Air, Md. 


Walter Pinner, formerly associated 
with Houdaille Industries, Inc., Detroit, 
Mich., now with the Chemical 
Co., Cleveland, Ohio, manager 
electroplating development. 


George Richardson, partner and 
consulting engineer, Richardson, Gordon, 
and Associates, Pittsburgh, Pa., 
been elected president the American 
Institute Consulting Engineers. 


Howard Scctt, Westinghouse Research 
Laboratories, Pittsburgh, Pa., 
cently dinner given his 
Westinghouse associates and friends 
his retirement from active work with the 
company. leading authority the 
field metallurgy, was chief the 
Metallurgical Dept. was extremely 
active for many years ASTM work, 
especially Committee B-4 Metallic 
Materials for Electrical Heating, Electrical 
Resistance and Electrical Contacts, the 
Committee Die Castings, and several 


Kenneth Selby, vice-president 
engineering, Transportation 
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Series D 


MEASURE TENSION AND COMPRESSION LOADS 


With Precision Force Gages Hunter 


Thousands Hunter Mechanical Force Gages are now use 
laboratories, design departments, inspection departments, 
production lines, and the field. Accurate within +0.5 
full scale, these precision instruments can hand-held 
used fixtures measure tension and compression loads. 


The indicator (no used) can made hold 
maximum reading until released reset tab 
the indicator can made free moving—all means 
control button. feature not required, 
the instrument can supplied without control button. 


Gages are available models Series type for meas- 
uring load ranges from 0-500 grams 0-30 pounds and 
models Series type for measuring load ranges from 0-50 
pounds 0-500 pounds. Six attachments and compact wood 
case come with each gage. Prices are low enough permit 
any company purchase and evaluate. Many companies have 
Series purchased one, discovered myriad uses, and have reordered 

dozens. 


Bond-Strength Test for Laminates 
Test Lab. 


For details, write for Bulletin 750c. 


Testing Camera 
Springs Pro- 


Testing Sewing 
Machine Presser Feet 
in Production. 


Testing Carton Open- 
ing Load Require- 
Testing Aircraft Manual Wire Connectors 
trols the Field. Control the Field Production. 


Testing Aircraft Pedal Con- 


HUNTER SPRING 


Division American Machine and Metals, Inc. 


These Force Gages 
are specified 
many test standards 


Spring Avenue, Lansdale, Pennsylvania 
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News Members 
(Continued from page 78) 


Div., National Malleable Steel 
Castings Co., Cleveland, Ohio, was made 
and general manager 
the division. 


Henry Shaw now associated with 
Materials and Testing Dept., The Bab- 
cock Co., Atomic Energy Div., 
Lynchburg, Va. Formerly was engi- 
neer officer, Co. 
Battalion (Combat), Fort Belvoir, Va. 


Norman Spear, prior becoming 
research physicist, Continental Can Co., 
Inc., Plastic Container Div., Chicago, 
was research physicist, 
Manufacturing Co., Hartford, Conn. 


Neil Taylor, deputy manager 
metal United States Smelting, 
and Mining Co., New York, 
Y., retired April 1959. Mr. Taylor 
represented his company Committee 
B-2 Non-Ferrous Metals and Alloys. 


sales, 


Carl Weber, director research and 
sales engineering, Laclede Steel Co., 
St. Louis, Mo., delivered the keynote 
address at the annual fall meeting of the 
Missouri Association Building Officials 
and Inspectors. Mr. Weber’s topic was 
“Look for the Material 


Grover Wilson has retired research 
supervisor, Corp., Detroit, Mich. 
Mr. Wilson joined the Society 1951 and 


was active Committee D-2 Petroleum 
Products and Lubricants. Since 
tirement, has assumed teaching posi- 
tion California Western University. 


Winkler, 715 Beverley Ave., 
Bethlehem, Pa., has been elected honor- 
ary member ASTM Committee A-1 
Steel recognition his outstanding 
service that committee over the past 
generation. has also been honorary 
member ASTM since 1954. Although 
retired from Bethlehem Steel Co., Mr. 
Winkler continuing his membership 
the society and his interest other activi- 
ties ASTM. announcement his 
retirement appeared the December issue 
the 


Dr. Witt, consulting eagineer, 
Chicago, has affiliated with Maurice 
Connell and Associates, South Florida’s 
architectural engineering 
will serve associate consulting 
engineer the Florida firm, and will con- 
tinue operate his Chicago office. 


Woodward, Jr., formerly chief 
engineer, Industrial Asphalt, Los Angeles, 
Calif., now construction manager, 
Kenneth Golden Co., San Diego, 
Calif. 


Gilbert Yetter has retired and now 
consulting engineer, Installation Advisory, 
Casper, Wyo. Prior retirement, 
was mechanical engineer, Depart- 
ment the Interior, Bureau Reclama- 
tion, Casper. Wyo. 


OTS Research Reports 
(Continued from page 75) 


Electronic Component Parts Research for 
500 Operation: Part 151320, 
$2.25. 

Branching Reactions the Polymerization 
Vinyl Acetate, 151245, $1. 

Degradation Studies Condensation Poly- 
mers, 131795, $2.25. 

Organic Polymers Containing Aluminum 
and Titanium, 131753, cents. 

Organic Silicon Compounds (Kremniy- 
organicheskiye Soedineniya), 59-11239, 
$10. 

Effects High-Energy, High-Intensity 
Electromagnetic Radiation Organic 
Liquids, 131936, $1.50. 

High-Temperature Lubricants 
151157, cents. 

Coefficient Acoustically Treated Sur- 
faces, 131836, cents. 

Quartermaster Corps Textile Series Reports 
CTR-194, cents. 

Vibration Manual for Engin: 
Edition), 131785, $1. 
Investigation Various Metal Protective 
Coatings the Gum Formation and 

131738, $1. 

with Improved Thermal and 
Stability, 151265, $2. 

The Identification Crystalline Ferrocenes 
X-Ray Diffraction, 151310. 


cents. 


(Second 
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RAPID HEATING, 
LONG LIFE 


CENCO® 


KLETT 


Colorimeters 


Photo-Electric 


IMMERSION 
HEATERS 


Now—of stainless resist 


corrosion, knife-type for rapid 
heating. May used many 
types liquids. New 3-prong plug 
enables safe grounding. 


CENCO the most complete line of scientific in- 
struments and laboratory supplies in the world. 


CENTRAL SCIENTIFIC CO. 


1718-G Irving Park Road « Chicago 13, Mlinois 
Branches and Warehouses — Mountainside, N. J. 


Boston © Birmingham © Santa Clara e Los Angeles ¢ Tulsa 


Houston © Toronto Montreal Vancouver Ottaw 
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Special Types For Testing 


Colors Petroleum Products 


Glass Color Standards 
Glass Cells 


Fluorimeter 


Nephelometer 


KLETT MANUFACTURING COMPANY 


Manufacturers Scientific 


179 East 87th Street 
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Kaiser Steel Corporation’s Fabricating Division 
Napa, California, one several Nuclear Systems 
portable radiography machines brought into position. This 
man using light, easily carried Model with Iridium 192 
source spot-check plate welds the bow section steel 
barge. The steel half inch thick. 

Companies all over the country are saving time and money 

keeping weld quality high inspecting with radiography 
machines from Nuclear Systems. 

you have inspection problem, Nuclear Systems has 
safe, portable, economical radiography machine suit your 
needs. For full information, contact Dept. B-5 one our 
sales offices. Also inquire about Nuclear Systems regularly 
scheduled three-day Radiation Health Physics Course 
approved AEC licensing aid. 


PHILADELPHIA CHICAGO SAN FRANCISCO 
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DEATHS 


Benjamin Adams, manager paint 
research, Armstrong Cork Co., Lancaster, 
Pa. (Nov. Since 1953 Mr. 
Adams was active participant the 
work Committee D-1 Paint, Varnish, 
Lacquer, and Related Products. 
Committee C-20 Acoustical Materials. 


Preston Bailey, manager, Application 
Mine Safety Appliances Co., 
Pittsburgh, Pa. (Dec. 28, 
Bailey joined the Society 1957. 


Castor, Brown Rubber Co., 
Lafayette, Ind. (March 
Committee D-11 Rubber and Rubber- 
Like Materials. 


Luigi Emanueli, member 
Society since 1930, vice-chairman, 
Societa per Azioni, Viale Abruzzi, Milan,: 
Italy (Feb. 17, Emanueli: 
was member engineering 
and the United States, and 
was particularly noted for his work 
telecommunication cables. 


Page Fisk, chief chemist and testing 
22, 1959). Mr. Fisk 
represented the City Long Beach, 
Chemical and Physical Testing Labo- 
ratory, Long Beach, Calif., Society 
membership. 


Frank Harley, consulting civil 
engineer, Harley and Associates 
Wyckoff, (Feb. 1959). 


LAPPING 


MACHINES 


provide precision flat surfaces 


easier, lower continuous 


process lapping and/or polishing 


SYNTRON Lapping Machines produce metallographic finishes and pre- 
cision flat surfaces production quantities easier and more uniformly 


than with hold hand lapping methods. 


SYNTRON Vibratory Lapping Machines work electromagnetic 
principle eliminating all mechanical wearing parts and assuring dependa- 


ble service with low 


Available sizes capable handling parts 35” diameter. 


Impreve product quality with SYNTRON Lapping Machines. 


Write for free illustrated brochure 


144 Lexington Avenue 
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Donald MacBride (March 1959), 
long-time president Hercules Cement 
Co., Philadelphia, Pa. With the forma- 
tion the American Cement Co., be- 
came its president. Despite his manage- 
ment responsibilities, Mr. MacBride main- 
tained active and constructive interest 
the technical activities his industry 
and held membership Committee C-1 
Cement for many years. notable service 
was chairman the committee the 
Cement Reference Laboratory. also 
represented the Portland Cement Assoc. 
the ASA Sectional Committee Hy- 
draulic Cements. his death the Society 
loses long-time member who made many 
friends ASTM and who always gave 
the Society strong support. 


Peterson, vice-president, engi- 
neering, Brush Div., The Osborn Mfg. Co., 
Cleveland, Ohio (December 28, 1958). 


Rohrer, chief chemist, Raybestos- 
Manhattan, Asbestos Div., 
Manheim, Pa. (Feb. 26, 
Committee D-11 Rubber and Rubber- 
Like Materials since 1944. 


Simek, Coal Research Institute, 
Czechoslovakia (July 30, Mr. 
Simek joined the society 1949. 


Snyder, member ASTM since 
1925 (January 18, 1959). Mr. Snyder 
had retired from the Socony Mobil Oil 
Co., New York, Y., and resided 
Snyder was very active society affairs, 


having been member Committees 
D-2 Petroleum Products 
D-9 Electrical Insulating Ma- 
terials, and the New York District Council. 
recognition his years service 
and his efforts connection with the work 
Committee D-9, particularly con- 
nection with the work Subcommittee 
Liquid Insulation, Mr. Snyder was 
elected Honorary Membership the 
committee 1952. 


William Stewart, representative 
the Industrial Fasteners Institute, Cleve- 
land, Ohio (recently). Mr. Stewart, 
active Committee Steel, was 
instrumental getting important stand- 
ards and data issued which have been 
very beneficial the field industrial 
fasteners. 


Henry Taylor, Constructions Speci- 
fications, 5718 Twentieth St., N., Arling- 
ton, Va. (December 29, 1958). Mr. 
Taylor joined ASTM 1953. 


Horace Thayer, naval architect, 
Philadelphia, Pa. (February 19, 1959). 
For years Mr. Thayer represented the 
Society Naval Architects Marine 
Engineers ASTM Committee A-5 
Corrosion Iron and Steel. 


Donald Wells, Metals Controls 
Corp., General Plate Div., Attleboro, 
Mass. (recently). Mr. Wells represented 
his company Committee B-4 Metal- 
lic Materials for Electrical Heating, Elec- 
tricai Resistance, and Electrical Contacts 
since 1952. 
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MELTING 
POINT 
APPARATUS 


with 

THERMOMETER 

READER 


You Scott Tester defines For fast reproducible determinations melting 


methods using glass capillary tubes. Electrically 

you roduct rms that heated, range from room temperature 350°C. 
Takes five samples simultaneously. 

Consisting illuminated, silicone fluid bath 

carry world wide aut ority with electric stirrer, heater controlled auto- 

transformer, built-in capillary vibrator, ar- 


mored thermometer, etc., combined single 


sturdy unit. 
years leadership the develop- 


ment and manufacture phy- 
sical testing equipment. 


PERISCOPIC THERMOMETER READER 
Provides magnified thermometer indication 
window adjacent capillary magnifier, for 
ease observation both bath temperature 


years members ASTM, actively and melting sample. Upper mirror assembly 
mercury level thermometer turning 


work. knob side reader housing. 
Safety—Bath enclosed except for observation 
Scott equipment port. Removal bath disconnects heater 
goes fill the increas- and stirrer. 
ing demand for- Rapid heating and Ni- 
eign countries. chrome wire heater, 500-watts, responds rap- 


idly changes input voltage, providing 
rapid lagless heat. 


OTHER TESTING MANUFACTURER Capillary uniform packing 


sample capillaries. 
CAN MAKE THIS STATEMENT 100 beaker borosilicate glass used the 
melting point bath. Bath oil circulated elec- 


trically driven stirrer controlled from panel. 


6406-K. Capillary Melting Point Apparatus, 
Your Testing Problem Our Out- Hoover complete with Periscopic Thermometer 
Reader, thermometer, melting point standards, Silicone Fluid, 

ine and let our year experience and ft. 3-wire connecting cord. For 115 volts, 


ARTHUR THOMAS CO. 


Laboratory Apparatus and Reagents 


SCOTT TESTERS, INC. 


120 Blackstone Street, Providence, 


VINE STREET THIRD 
REPRESENTATIVES FOREIGN COUNTRIES 


PHILADELPHIA PA. 


New Symbol World-Standard Testing More and More Laboratories RELY THOMAS 
CIRCLE 213 READER SERVICE CARD CIRCLE 214 READER SERVICE CARD 


May 1959 ASTM BULLETIN 


{ 
> 
| 
E 
oa) 


NEWS NOTES 
Laboratory Supplies and Testing Equipment 


Note. This information based literature and statements from apparatus manufacturers and laboratory supply houses. 
The Society not responsible for statements advanced this publication. 


Fatigue Machine—This 
LABORATORY ITEMS hausen-Riehle fatigue testing equipment 
subjects material specimens and structural 
Neutron Detection Foils—Accurate, assemblies flexural stresses varying 
reproducible spectral determinations are magnitudes and 
now possible using newly developed fatigue tests like this can yield valuable 
system neutron detection foils. This new data about the general behavior 
system makes possible compare the materials and assemblies 
results various radiation-effect studies. loads varying magnitude followed 
Aerojet-General 3072 periods high static overloads. 
Structural assemblies that can tested 
Printing entirely new include: wings, fuselages, tails, and other 
electronic instrument which automatically components aircraft frames; machinery 
prints the weight samples and engine parts and 
analytical balance has been announced. sections ships, girders and joints 
The unit consists analytical balance, bridges, prestressed concrete beams and 
electronic unit, and 8-place printing built-up timbers. 
adding machine. covers the range American Machine and Metals, Inc. 
from 200.0000 000.0001 Riehle Testing Machines Div. 3075 
Wm. Ainsworth Sons, Inc. 3073 
Pliability damage costly stop watches used 
ability tester simulates the science and industry, due handling with 
wrapping paper-like materi: around wet, dirty, oily greasy hands, practical 
object and measures the resistance stop holder available. 
this operation. the first instru- The unique feature the 
ment offer method accurately support that does not interfere 
measuring, quantitatively, any way with operating the watch when 
paper and similar products such held the hand. 
grease-proof, water-proof, Andrew Technical Supply Co. 3076 
vapor-proof barrier materials, flexible cush- 
ioning wraps, ete. Curve Tracer—The curve tracer 
American Instrument Co., Inc. 3074 designed display families character- 


Sodium eluminosilicates, Sodium aluminum 
Sodium fluoride, Sodium aluminum hel 
phates, es, alu 
Sodium Sodiun ammou 
monates, Sodium antimonides, antimonit 
arseniphc 
Sodium 
cuprete, barbit 
Sodium barium 
te, 
ber 


Sodlug hi am bi 

state Sodi 


a 


phosphate sulfate, Sodi 
phosphate, 
phates, Sodium calcium phos 
pate sulfates, Sodium 
sulfates, 


istic curves for PNP and NPN transistors 
either common base common emitter 
configurations. 

Baird-Atomic, Inc. 3077 


Metallurgical new line 
metallurgical microscopes for routine 
applications industry and schools 
announced. These instruments have been 
designed provide quick, accurate 
examinations metal specimens and 
other opaque objects with the same high 
are considerably more expensive. 

Bausch Lomb Optical Co. 3078 


Moisture Measuring moisture 
volatiles content materials now 
simple and fast operation with new rapid 
moisture volatiles tester. This tester 
said increase testing speed and accuracy 
through updraft baffle heat and 
magnetic damping features. 

Brabender Instruments, Inc. 3079 


Strain new line strain 
gages, especially developed for use 
magnesium parts, has been put full 
production. Principal applications the 
C15 gage are the airframe and guided 
missile manufacturing industry. The 


(Continued next page) 


Make titrations 

routine function for 

lab assistants! Cenco’s 

new Color Matic End- 

point Detector and 

Volumatic Syringe 

enable quick, suc- 

cessive determi- 

nations — just 

push button 

and reada 

Elimi- 

nates human ele- 

ment and drainage er- 

rors. Precise within few 

parts per thousand. Write for 
Bulletin 285. 


20925 Color Matic Endpoint Detector.$595.00 
. 20926 Volumatic Syringe $295. 


CENTRAL SCIENTIFIC CO. 


1718G Park Road 13, Illinois 
Branches and Warehouses < Mountainside, J. 
Boston © Birmingham Santa Clara Los Angeles Tulsa 
Houston @ Toronto Montreah Vancouver Ottawa 
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AUTOMATION 


Laboratory Items 


gages may used—often large quanti- 
ties—to stress-analyze such structures 


fuselages, wing 
fins, and missile bodies. 

The Budd Co. 

Tatnall Measuring Systems 3080 


Filter—Single side band filters for the 
most demanding military and commercial 
uses are now available. from 
ufactured exceed wide variety 
electrical, mechanical, and environmental 
specifications. using special design 
techniques, these filters attain unusually 
high bandwidth ratios and excellent shape 
factors. 

Bulova Watch Co. 3081 


Strain Indicator—A 
automatic strain indicator, the Model 
LC-261, features the resolution 0.005 
linearity 0.02 per cent, 
repeatability 0.01 per cent and absolute 
0.05 per cent required 
precision standard for calibration and 
linearity testing high quality strain gage 
transducers. 

Bytrex Corp. 3082 


Ultrasonic new line 
multi-purpose ultrasonic cleaners now 
being manufactured. These high-speed 
cleaners are ideal for hundreds industrial 


applications 
instruments, ete. 
Circo Ultrasonic Corp. 3083 


High-Vacuum Pumps—A major new 
line oil diffusion high-vacuum pumps has 
been This PMC line provides 
peak speeds 138 per cent higher 
than speeds attainable with conventional 
pumps comparable size. 

Consolidated Electrodynamics 

Corp. 3084 


Impact Tester—The 
CS-103, consists base, supports, 
and graduated tube with adjustable 
drop lever allow free-falling weight 
strike the center the sample supported 
three balls. 


Chart circular chart 
recorder-controllers, with either electric 
controls, have been intro- 
duced. 

Daystrom, 

Div. Weston Instruments 3086 

Thickness 
aptation the D-K analyzer gage for 
nonmetallic thickness measurements has 
uncovered major applications missiles, 
aircraft, electronic 
Measurements are made instantaneously 
from the side the insulating sheets such 
radomes, nose cones, printed circuits, 


Delsen Corp. 3087 


portant quality 


Increasingly 
control, production 
line inspection, research work and small- 
stereo-microscope with low-power attach- 
ment now being manufactured. 

Edmund Co. 3088 

have reagent 
(lanthanum 
cifically for the rapid (15- 30-minute), 


sensitive, 
tion fluorides. 
Fisher Scientific Co. 3089 


Abrasion Machine— Designed and built 


May 1959 


Forney Los Angeles abrasion machine 
features sealed ball-bearing pillow blocks, 
motorized gear reduction unit, Veeder 
Root automatic preset revolution counter 
switch, chain drive, and 
newable baffle attached the inner 
instead the cover plate. 

Forney’s, Inc. 3090 


Thermo-Regulators—H-B Red-Top 
thermo-regulators are adjustable 
to-tungsten thermostats. They are ex- 
tremely sensitive temperature changes; 
operate within +0.05 over range 
—38 +350 

H-B Instrument Co. 3091 


Light versatile new light box 
can used and stored the standard 
12-in. desk drawer. Called the Glow- 
Box, the unit designed for convenient 


use engineers, scientists, 
nicians. 
Instruments for Research and 
Industry 3092 


Vibration new reaction 
vibration machine system which vibrates 
loads 10,000 both vertical 
and horizontal directions and requires 
special foundation reactive 
forces has been announced. 


perature baths test diodes, electronic 
components, thermostats, and other equip- 
ment that requires highly accurate testing 
conditions announced. 

Labline, Inc. 3094 


Oscillator Tubes— For greater 
efficiency and convenience, 
supplying new oscillator tube, which 
average life than 

Laboratory Equipment Corp. 3095 


Mark 
etched mark 0.003 in. deep can 
duced sec ferrous metals means 
Called the the unit, which 
operates from any 115-v, 
source, said permit deep-etch 
marks uniform high qualitv about 
one-half the time required previously. 

The Lectroeich Co. 


Field 
new 5-power, wide-field, nondistorting 
Universal LAB-BASE announced. 
This versatile magnifier positioning base 
permits setting the magnifier any 
desired plane angle for quick, positive 


3096 


Pipette Controller—The Remote Pipette 
Controller designed eliminate manual 
contact with the pipette anv stage 
its use with dangerous liquids. This light- 
weight, safetv-designed instrument ma- 
nipulates easily and helps keep the radia- 
tion dosage received 
sonnel below tolerance and safe distance 
from and highly reactive materials. 

Machine Instrument Design Corp. 

3098 


Counters—Model 
Angle Counter with extreme low torque, 
high speed, minimum panel area, mini- 
mum precision-instrument con- 
struction meeting severe en- 
vironmental requirements, precision gears 
and antifriction bearings 
being offered. 

Mast Development Co., Inc. 3099 
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FASTER, EASIER WAY 
determine petroleum 


types 
the method 


U-V CHROMATOGRAPHIC ANALYZER 


Developed specially for the ASTM 
Fluorescent Indicator Adsorption Meth- 
od, the Jarrell-Ash Phillips 
enables the petroleum analyst 
determine aromatic, olefinic, and 
saturated hydrocarbons more rapidly 
and conveniently than 
existing apparatus. 


Shorter (3-foot) columns require 
time; are less fragile, easier fill and clean. 


Operates under normal lighting 
darkroom required. 

Uniform, standardized illumination 
twin tubes always fixed distance 
and angle. 

Boundary points mechanically recorded ink 
strip chart. 


Compact, self-contained instrument occupies 
only 16” 25” bench space. 


Accommodates eight samples. 


Write for detailed literature and 
ASTM F-I-A method outline. 


JARRELL-ASH CO. 


Farwell St., Newtonvilie 60, Mass. 
San Mateo, Calif. 
Costa Mesa, Calif. Detroit, Mich. Pittsburgh, Penna. 
Chicago, lil. Atlanta, Georgia New Brunswick, N. J. 
CANADA: Technical Service Laboratories, Toronto 
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Megatrometer—A new Megatrometer, 
Model 710, for the measurement resist- 
ance values 5000 million megohms 
announced. 

Mid-Eastern Electronics, Inc. 3100 


Moisture Meter—This 
moisture meter permits direct reading 
the moisture content bailed loose 
hops less than min, eliminating con- 
version tables and weighing. 

Mid-Eastern Electronics, Inc. 3101 


Environment new type 
structure for use where rigidly controlled 
environment necessary for testing, as- 
sembly, repair, packaging 
announced. 


Moore Hanks Co. 3102 


Air new air monitor, model 
AM-2A, claimed the most sensitive 
ever built, has been introduced. 
warns personnel excessive airborne 
particulate radioactivity and provides 
permanent legal record the integrated 
radioactive dose. 

Nuclear Measurements Corp. 3103 


Ultrasonic 
quency coverage, from 525 
featured the all-new, precision-devel- 
oped, Panoramic Analyzer, 
Model SB-15. This new instrument has 
been designed for ultrasonic spectrum 
analyses, harmonic investigations, ultra- 
vibration and noise measurements, 
telemetering, monitoring, and attenuation 
measurements filters and transmission 
lines. 

Panoramic Radio Products, 3104 


THWING-ALBERT ALFA 


THWING-ALBERT 


5339 Pulaski Avenue 


Transistorized Development 
transient-free power supply has been an- 
nounced. Model No. MTR636-15 es- 
pecially designed for testing transistorized 
circuits where transistor failure with 
the conventional statically regulated power 
supplies due line and load transients. 

Perkin Engineering Corp. 3105 


Overpotential 
piece d-c Overpotential Tester, which may 
stacked for mobile use and rolled 
the job, has output 120,000 and 
employs selenium rectifiers for ruggedness. 

Peschel Electronics, Inc. 3106 


X-Ray new Norelco 
Portable X-Ray Spectrograph, first instru- 
ment its kind developed specifically for 
use the field and around industrial 
plants has been announced. 

Philips Inc. 3107 


Analyzer—A new 
based the detection refractive index 
differences between process stream and 
desired sample announced. 


Portable X-Ray—A 50-lb industrial 
X-ray generator small enough pass 
through 6-in. opening but powerful 
enough radiograph in. steel 
sec has been announced. 


Picker X-Ray Corp. 3109 


Rotating Viscometer— Model RV-2 Vis- 
cometer provides complete instrumenta- 
tion for making accurate reliable 
viscometric measurements liquids 
extremely low shear stresses. 


Polarad Electronics Corp. 3110 


Wet Film Applicator—An 8-path wet 
film applicator now available 


different path depths and three different 
path widths. 

Precision Gage Tool Co. 3111 


Streaking Pipette—A unique Chroma- 
tography Streaking Pipette for setting 
paper chromatograms announced. The 
pipette ensures uniform distribution 
sample along the line origin streak 
application the sample. 

Research Specialties Co. 3112 


Force Calibrators—C force 
brators, with guaranteed accuracies 
0.05 per cent, and single-cell weighing kits 
guaranteed 0.1 per cent, are available 
for fast, on-the-spot calibration testing 
machines, thrust standards, 
ventional load measuring and weighing 
weighing operations. 

Revere Corp. America 3113 


Surface-Temperature 
strument for making 2-per-cent-full-scale- 
accuracy temperature 
available two types: automatically 
compensated for ambient temperature, 
noncompensated type for relative 
temperature readings. 

Royco Instruments, Inc. 3114 


Polarograph—A new Recording 
graph for laboratory use has been de- 
veloped. Called the Model XV, de- 
signed with maximum simplicity opera- 
tion for the routine analyst. includes 
full facilities for application every 
phase conventional polarography with 
full size recording and analytical accuracy 
economical price. 

Sargent Co. 3115 
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CUTTER 


Thwing-Albert announces can now make delivery 
the new Model #240-3 Alfa Laboratory Sample 
Cutter prepare circular, rectangular, square and 
odd shaped samples inches diameter and 


Based the action principle that permits the 
operator apply tremendous pressure the cutting 
surface with little effort. 


Changing from one sample another accomplished 
seconds making possible prepare hundreds 
different samples one cutter. 


Investigate this new easy method preparing paper, 
plastic, rubber, and textile samples. 


ASTM BULLETIN 


INSTRUMENT COMPANY 


Philadelphia 44, U.S.A. 


#157 


FOR FURTHER INFORMATION CIRCLE 218 READER SERVICE CARD 


May 1959 


3 > 

Le 

> 


HIGH TEMPERATURE 


Elevated Temperature Properties 


Weld Deposited Metal and Weld- 
ments. STP 226 


Members $4.40 


the GENUINE 


BRINELL 


HARDNESS TESTING MACHINES 
made the Co. 
Sweden and available from 
our stock New Rochelle 


Elevated Temperature Properties 
Chromium Steels. STP 228 

Members $3.40 


Never 
ACCURACY AND 
CONSTANCY cali- 
standard 3000kg test 
error plus minus 


Elevated Temperature Properties Cast 
lron. STP 248 


Write for Bulletin Members $3.40 
No. A-18 


Order from: 


American for Testing Materials 


1916 Race St., Pa. 
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completely unobstruc 


METTLER PRECISION SCALES 
HAVE THE PAN TOP... 


completely unobstructed 
easily accessible 
from all sides. 


METTLER precision scales are highly versatile in- 
struments. Calibrated either grams, pounds, ounces, 
pennyweights grains and equipped with taring 
device, they are the modern balance for great va- 
riety uses. 


today for your complete file 


METTLER scales and balances 
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new safety pipettor that 
permits normal, sensitive, 
control has been announced. 

Scientific Glass Co., 

3116 


Liquid Limit Tester—A 
limit testing machine for performing 
classification tests soils has been an- 
nounced. New molding 
manufacturing techniques 
formity parts possible. 

Soiltest, Inc. 3117 


ing and offers wide flexibility 
preparation test specimens materials 
testing and laboratories. The 
compactor can be used to prepare and 
compact samples bituminous mixes, 
asphaltic concrete, soils, and similar ma- 

Soiltest, Inc. 3118 


Voltage new type high 
accuracy, contact making meter now 
available for controlling regulating a-c 
voltages. These meters have moving 
disk (induction type) measuring element 
high sensitivity which will detect voltage 

Technique Associates 3119 


Tension Impact for Plastics 
ment has been made new tension- 
test for plastics 
materials. addition the Izod and 


Furnace—Type 2100 Thermolyne Fur- 
nace multipurpose unit, adaptable for 
use salt bath, melting, vertical muffle, 
crucible furnace. 

Thermo Electric Mfg. Co. 3121 


Penetration Tester—The new Fotosize 
Penetration Tester determines the sizing 
paper sample the objective photo- 
electric measurement reflectance 
from the sample during penetration 
test liquid. 

Instrument Co. 3122 


Tear Tester—The torsion tear tester 
holds the specimen rigidly throughout its 
entire length both sides, 
tear down the center line the specimen. 
ideal for measuring the tear strength 
board, corrugated board, glass- 
and rubber sheeting, gauze and 
other woven 

Instrument Co. 3123 


Torsion new design fea- 
tures simple graduated dial which can 
turned without arresting the oil-damped 
balance, replacing the time-consuming 
procedure. This means 
that the time-consuming portion the 
weighing (below one gram) literally can 

The Torsion Balance Co. 3124 


Manometers—Two manometers new 
design are illustrated and described 
made available. The new models 
represent advanced design and engineer- 
ing concepts the field manometry. 

Trimount Instrument Co. 3125 


High Vacuum Evaporator—A new modu- 
lar High Vacuum Evaporator featuring 


stainless steel construction, 
down, and low ultimate 
available. 

Veeco Vacuum Corp. 3126 


CATALOGS LITERATURE 


Pressure 
method operation, dimensions, ma- 
terials construction, optional 
features are contained new Bulletin 
A109 released the manufacturer. 

Aircraft Porous Media, 6031 


Ceramics—Chart No. 591 gives physical 
and chemical properties various ceramic 
materials and applicable ASTM tests. 

American Lava Corp. 6032 


Inspecting Variables—Folder 
describes the ARMCorp variables sampler, 
offering simple, accurate method ful- 
filling the requirements the acceptance 
sampling procedures specified MIL- 
STD-414, “Sampling 
Tables for Inspection Variables for 
Per Cent Defective.” 

American Research 6033 


Infrared Analysis—A 
matic recording 
eter designed expressly for every chem- 
ical laboratory described new 20- 
page brochure, Bulletin 724. 

Beckman Scientific and Process 

Instruments Div. 


A-C/D-C new data sheet 
describing model digital 
voltmeter available. The model one 
new line digital instruments 
featuring fifth digit for d-c overranging. 

Cohu Electronics, KIN-TEL 


(Continued next page) 


For 


CUBES 


BLOCKS 
BEAMS 
PIPE 


THE FINEST 
LOW COST PLANT 
JOB-SITE TESTERS 


CYLINDERS 


IT'S CONCRETE TESTER 
YOU NEED-GET TOUCH WITH 


Cady 
Testing 


ASTM BULLETIN 


Instruments 
are Known 


for Accuracy and 
Dependability 


FOR BURST TEST 
FOR THICKNESS 
FOR BASIS WEIGHT 


Complete line desk, lab and 
portable micrometers, 
Testers, 


CADY 


COMPANY 


686 Harlem Ave. 
River Forest, 


Burst 


Write for Brochure. 
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Charpy test, the tension-impact test can 
Testing Machines, Inc. 3120 
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Catalogs Literature 


Atmosphere Chart—The chart shows 
altitude 1000-ft increments 1,800,000 
ft. shows corresponding temperature 
mercury, pressure inches mercury, 
and pressure pounds per square inch. 

Conrad, Inc. 6036 


Processing Furnaces—Versatile heat 
processing furnaces, featuring high-veloc- 
fired models, are described new 
literature sheet. 

Despatch Oven Co. 6037 


12-page brochure, with 
separate inquiry form, serves show 
the many uses the borescopes that 
bring internal defects into clear view. 

Engelhard Industries, Inc. 6038 


Indicating Controller—Complete details 
the Series 541 Temperature Indicating 
Controller are included new folder. 
The 4-page brochure describes the various 
controller housing and switching arrange- 
ments, covering temperature ranges from 
—150 700 and current ratings 
amp, 125 ac. 

Fenwal, Inc. 6039 


Mercury Ma- 
nometers, U-Tube and Bell Types, are de- 
scribed new 6-page technical bulletin. 
Operating ranges, indicator-record-total- 
izer-transmitter options are 

Fischer Porter Co. 6040 


Concrete Testers—A folder describing 
complete array concrete testers has been 
announced. contains pages tech- 
nical bulletins. 

Forney’s, Inc. 6041 


Laboratory Test Instruments—New II- 
lustrated Catalog No. 558 precision lab- 
oratory test instruments 
frequency indicators, comparison 
and limit bridges, incremental inductance- 
comparison bridges, ete. 

Freed Transformer Co., Inc. 6042 


Comparator—New Bulletin No. 169-58 
the Gaertner M1229 Coordinate Com- 
parator available request. 

Gaertner Corp. 6043 


Spectroscopes—Folder 
Bunsen-Kirchhoff type spectroscope 
which economical and has good resolu- 
tion, light gathering power, and dispersion. 

Gaertner Scientific Corp. 6044 


Force 2-page bulletin de- 
scribing the features, applications, and 
specifications the portable Digital Indi- 
and Force Calibrator, Model 170, 
being offered. 

Gilmore Industries, Inc. 6045 


Strain Gage Plotters—A new 2-page 
Bulletin No. P-101 
gage plotters being offered. The bulle- 
tin contains details and specifications 
Models 220 and 221 plotters. 

Gilmore Industries, Inc. 6046 

Test Sizing—A folder describing testing 
sand attachment, and 
clamping accessory available. 

Gilson Screen Co. 6047 

Scales—A 4-page folder describing 


complete line scales available. 
Hanson Scale Co. 6048 
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Whatever your testing 
problem might be..... 


hirs 


For large scale micro, fatigue static testing metallic 
non-metallic materials, specimens, structures parts. 


AMSLER (founded 1854) the world’s oldest and most experi- 
enced manufacturer testing machines and mathematical 
instruments. This century experience reflected each 
and every one the more than 200 AMSLER standard testing 
machines. 


TEST RANGES 


STATIC TESTING for tension, compression, bend, shear, 
creep, etc., temperatures from —375°F and 
loads from few grams 2,500,000 Ibs. 


FATIGUE TESTING unilateral, fluctuating alternating, 
compression, bending, tension, shearing, torsion, etc., low 
high temperatures and speeds 250 cycles/minute 
hydraulically, 300 cycles/second electronically. 


The AMSLER VIBROPHORE has opened new horizons 
high speed fatigue testing and convenient determination 
damping characteristics and dynamic modulus elasticity. 
Machines this versatility, coupled with the AMSLER 
lic Pulsating Tester cover dynamic test range from 
250,000 Ibs. 


Whether your problem tensile test 0.0005” strand 
platinum wire fatigue test 70-foot pre-stressed con- 
crete beam, AMSLER has the machines and skill provide 
you with exact answer. 


Tell what your problem is. 


CARL HIRSCHMANN 


PARK AVENUE MANHASSET, 


Branches: 6015 Cicero Ave., Chicago 46, Ill. 
5124 Pacific Los Angeles 58, Calif. Carl 
Hirschmann Co. Canada 5112 Dundas St. 

West, Toronto, Canada. 


Swiss precision with 
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Photographic Automation new 24- 
page booklet devoted the multiple 
uses automatic photography with the 
ROBOT 
ing 


Karl Heitz, Inc. 6049 

describes machines, many 
suitable for ASTM tests. 

Humboldt Co. 6050 


Tensile specifications 
and operating characteristics 
Hunter terminal pull tester are given 


FISHER 


ASTM 
GREASE-WORKER 


the reliable way 
prepare grease for 
penetration tests... 


Bulletin 750e. The tester described 
designed provide accurate, reliable, and 
fast sample-testing mechanical strength 
solderless electrical terminals the 
production line the laboratory. 
Hunter Spring Co. 6051 


Load No. 20, describ- 
ing Alnico permanent magnets for 
microwave load isolators, has been released. 
The magnets listed this new catalog 
are available for immediate shipment from 

The Indiana Steel Products Co. 6052 


Spectrographs— Newsletter No. de- 
scribes various advancements spectro- 
graphs. 

Jarrell-Ash Co. 6053 


This automatic machine eliminates 


one the most tedious jobs any iab 
grease prepare for 
the ASTM Federal penetration tests. 


Hand-operated, single-cup 
model also available. The 
extra-long lever makes the 
operator's work easier. 


Its perforated plunger plows through 
the stiff grease with strokes exactly 
the specified length, the specified 
rate speed, for the 100,000 
times required meet Federal test 
standards. 


The Fisher Automatic Grease- 
Worker handles one two cups 
grease the same time; cups are easy 
load and easy install. You simply 
set the controls for the required number 
strokes ind press the START button 
the machine does all the work and 
automatically stops the proper count. 
You can also set run continuously; 
counter indicates the number 
strckes made. 


WRITE FOR ADDITIONAL DATA: 
107 Fisher Building 
Pittsburgh 19, Pa. 


FISHER SCIENTIFIC 


America’s Largest Manutacturer-Distributor of Laboratory Appliances & Reagent Chemicals 


THE Cleveland 
Boston Detroit 
New York 
Charieston, Philadelphia 
Pittsburgh 


St. Louis CANADA 
Washington Edmonton 

Montreal 
Mexico City Toronto 
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Reports—-A manual designed help the 
scientist, engineer, and technician organize 
and write technical report has been 
published. 

Kimble Laboratory Glassware 

6054 


Metal new technical paper 
covering 5-min method conducto- 
metric oxygen analysis for ferrous and 
nonferrous metals and alloys announced. 

Laboratory Equipment Corp. 6055 


Laboratory Catalog —16-page pparatus 
Review No. introduces many new 
items laboratory equipment: pumpett 
automatic pipette control, dial weighing 
torsion balances, gelation 
microscope-slide box polystyrene, set- 
support, angle-type framework foot, 
ete. 


Arthur LaPine Co. 6056 


Wheatstone Bridge—A new 4-page 
Data Sheet E-53(1A) describing the 4735 
Guarded Wheatstone Bridge now avail- 
able. The data describe the features 
this instrument that are extremely useful 
precision laboratory experiments, rou- 
tine resistance measurements, produc- 
tion checking resistors. 

Leeds Northrup Co. 6057 


Humidity Recorder—Complete informa- 
tion about Speedomax model relative 
humidity recorder now available new 
2-page Data Sheet 

Leeds Northrup Co. 6058 


High-Frequency Testing—Fourth issue 
the Induction Heating Review contains 
many interesting applications and articles 
high-frequency induction heating. 

Lepel High Frequency Labs., Inc. 6059 


Millivoltmeters—New 28-page Catalog 
covers operating principles, specifica- 
tions, features, and ordering information 
noncontrol and control millivoltmeters. 

Minneapolis-Honeywell Regulator Co. 

6060 


Radioactivity Measuring Instruments— 
New 76-page, two-color catalog describing 
more than 125 products for detecting, 
counting, and recording radioactivity 
available. 

Nuclear-Chicago Corp. 6061 


Combustion Bomb—Prices 
for all Parr combustion bombs, calorim- 
eters, pressure reaction apparatus, and 
accessories are covered two new 16-page 
illustrated price lists Nos. 59-1 and 59-2. 

Parr Instrument Co. 6062 


micro-probe research available. The 
tabulation published papers includes 
articles which have appeared domestic 
and foreign publications. 

Philips Electronics, Inc. 6063 


Colorimetric 2-page 
No. 858 describing the new 
Chemalyzer comparator for automatic 
determinations water hardness, pH, 
residual chlorine, phosphate, hydrazine, 
and dissolved iron concentration avail- 
able. 

Milton Roy Co. 

Florida Instrument Div. 6064 


Colorimetric Analyzers— 8-page Bul- 
letin No. 1156-1 describes the industrial 
instruments available for 
determinations trace quantities 
streams. This bulletin specifically gives 
details analyzers for dissolved silica, 
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Important new booklet 


Catalogs Literature 


dissolved oxygen, and total water hard- 
ness. 


Milton Roy Co. 6065 Now, for the first time the dynamic his- 
Laboratory Recorder—Designed specifi- tory modern analysis, 
for the laboratory, this automatic you can have complete listing instru- 


potentiometer provides accurate measure- 
ment recording electrical quantities 
variables which may converted 
voltage current signals. provides 
separate and distinct voltage and cur- 
rent ranges, and nine basic chart speeds. 
Sargent Co. 6066 


ments and accessories one handy volume. 


Catalog—Booklet 59, illustrated up- 
to-date 50-page catalog laboratory 
instruments designed and manufactured 
exclusively for science and industry, now 
available. 

Sargent Co. 6067 


Laboratory Catalog—The Golden An- 
page booklet featuring chromatographic 
equipment with emphasis the new 
Bench-Top Chromatocab. 

Schaar and Co. 6068 


Torque Tester—A new catalog sheet 
illustrating and describing the torque 
wrench tester has been published. 

Skidmore-Wilhelm Mfg. Co. 6069 


which describes ten recently developed 
items for concrete, soil, and asphalt 
testing available. 

Inc. 6070 


Chemical Analysis—New 8-page bro- 
describes the AutoAnalyzer, 
automated system for continuous chemical 
analysis, that can analyze trace materials 
down parts per billion, claimed re- 
cord continuous results with accuracy 
per cent. 

Technicon Controls, Inc. 6071 


Calibration Manual—New 16-page pub- 
lication describes how calibrate the 
newest types process control systems. 

Technique Associates, Inc. 6072 


lustrated brochure tells the 
gaseous testing air and space- 
borne components and 
trated with photographs test equipment 
and monitoring devices, 
explains the unique calibration high- 
capacity mass flowmeters. 

Telecomputing Corp. 

Whittaker Controls Div. 6073 


Temperature-Millivolt new, 
compact chart temperature-millivolt 
conversion tables for 
now available. This chart makes pos- 
sible convert either Fahrenheit Cen- 
tigrade temperatures, 5-deg increments, 
millivolt values for eight different 
thermocouple calibrations matter 
seconds. 


Thermo Electric Co., Inc. 6074 

published inform technical people oratory instruments for chromatographic 
new testing methods, new applications for 
test instruments, short cuts discovered analysis, including four models the 
other readers, new useful accessories for versatile Burrell Kromo-Tog for research 
instruments, and trends testing research 
and development work. process control. 

Instrument Co. 6075 


Request Catalog 
Laboratory help you keep 


BURRELL CORPORATION, 2223 FIFTH AVENUE, PITTSBURGH 19, PA. 
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laboratory apparatus, the latest issue 
the Will LabLog, supplementing Will’s 
general catalog, made available. 


Will Corp. 6076 


NEWS LABORATORIES 


New York Testing Labs., New York, 
Y.—A brochure describing the facilities 
completely integrated independent 
commercial testing laboratory now 
available from New York Testing Lab- 
oratories, Inc., West St., New York 


York Research Corp., Stamford, Conn. 

With the severe stresses placed upon 
electronic and mechanical 
stalled guided missiles, satellites, etc., 
military testing specifications have been 
sharply upgraded. simulate airborne 
vibration and shock, York Research 
Corp. first independent New 
Testing Laboratory equipped 
make vibration tests 300 eps. 


INSTRUMENT COMPANY NEWS 


Bel-Art Products, Pequannock, 
further move expand its facilities, 
Bel-Art Products has acquired all the 
Chicago, Landsberger, president 
Bel-Art announces that all 
machinery and been 


AND THERMOREGULATORS 
Designed and 


Manufactured 
special 


Known for high quality work- 


Pequannock, 


Elion Instruments, Inc., Bristol, Pa.— 
Formation Elion Instruments, Inc. 
Bristol, Pa. was recently announced 
Elion who will serve president 
the new firm. Mr. Elion was formerly 
chief engineer Paul Rosenberg Asso- 
ciates and more recently group leader for 
advanced development and 
industrial instruments Elion 
Instruments, Inc. will specialize research, 
development, and production ultrasonic 
transducers, electron spin resonance equip- 
ment, and X-ray microanalyzers. 
will also conduct consulting and develop- 
ment services electronic plasmas, high 
voltage engineéring, and medical elec- 
tronics. 


The Measuring System, Phoe- 
nixville, Measuring System, 
Box 245, Phoenixville, Pa. 
organ, Interpreter. Frank Tatnall 
edits the periodical which will contain 
numerous articles interest engineers 
and scientists. 


Arthur Thomas Co., Philadelphia, 
Thomas Co. Phila- 
delphia was the recipient the Second 
Annual Pyrex Sales Achievement Award 
presented the president, 
Patterson, Amory Houghwa, Jr., 
staff the Corning Glass 
Works, employee dinner Feb. 
18, 1959. The beautiful Steuben 
trophy was awarded the company 
recognition its outstanding 1958 sales 
the second time Thomas has won 
this award. 


FEATURES: 


| @ Quadrant or round dia! 
for fast and accurate 
reading 


e Conforms to ASTM 
D 676-58 T and ASTM 


Deaths 


(Continued from page 82) 


Arthur Weismantle, manager 
contract planning, Equipment Div., Foster 
Wheeler Corp., New York, (March 
1959). Mr. Weismantle had been 
member the Society since 1949. 


George Wingerter, sales engineer, 
Jersey Testing Laboratories, Newark, 
(October 14, Mr. Wingerter 
represented his company’s membership 
ASTM for many years. 


Willard Woodstock, chief chemist, 
Victor Chemical Works, Chicago Heights, 
(February, 1959). Mr. Woodstock 
joined ASTM 1957. 


OTS Research Reports 


(Continued from page 80) 


Study Beta Embrittlement High- 
Strength Titanium Alloys, 151278. 


e) Or 


$2.25. 

Bromination Method for the Separation 
and Determination Cerium Tita- 
nium, 131946. cents. 

Memorandum the Use X-Ray Diffrac- 
tion for the Study Titanium and 
Titanium Alloys, 131940. cents. 

Dispersion Hardening Sintered Titanium 
Alloys Refractory Metal Powder Ad- 
ditions, 131937. $1.25. 

Methods Determining Surface Roughness, 
$1.25. 
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THE ORIGINAL... 


Shore 
DUROMETER 


The “International 


for testing the hardness 
rubber and other elasto- 
meric materials 


manship and backed genera- 
tions schooled the arts and 
techniques mercury and glass 
instrumentation, H-B can help you 
with the most difficult problems 
thermometry. 


1484-57 


e Small enough to be 
carried in the pocket 


e Furnished complete with 


carrying case and stand- Shore Durometer available various models 
ard test block. for testing the entire ange of rubber hardness. 


WRITE TODAY! 


H-B INSTRUMENT CO. 


4309 American Street 
Philadelphia 40, Pa. 


Write for FREE Descriptive Literature 


Made by the manufacturers of the “Scleroscope’’, for testing the hardness of metals. 


Shore INSTRUMENT MFG. CO., INC. 


90-35A VAN WYCK EXPRESSWAY, JAMAICA 35, 
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Federal Government Standards 


Joints, Standard-Taper and Spherical, 
Glass 


Ground 


New DD-J-00550 (‘GSA-FSS) 
Index Changes FSS) 
Paint, Ready-Mixed, International Orange..... New TT-P-0059b (GSA-FSS) 
Administration charged with the responsibility for establishing and Lubricant for Wood Furniture....... TT-S-00180 (GSA-FSS) 
specifications used the Federal Government for Procure- Mineral-Surfaced, Uniform 
ment materials and The GSA issues annual Scouring, Cake 
Initiation Federal Specifications Projects, and monthly Standard-Taper, Ground Glass..... New DD-S-00720 (GSA-FSS) 
plements. Stoppers, Standard-Taper, Ground Glass...... New DD-S-00750 (GSA-FSS) 
Federal Specificat ions and Federal Standards Projects dated March Pressure-Sensitive 
1959, which covers all those actions issued since Supplement No. New L-T-0099 (GSA-FSS) 
the report March 1958. Abbreviations used these Pressure-Sensitive Adhesive, Polyester 
items are explained that publication. Tile, Ceramic 
FEDERAL AND INTERIM FEDERAL SPECIFICATIONS AND ‘Steel, for 
Assigned New QQ-W-00418 (COM BPR) 
Agency 
Title Action Number Class Activity 
New Fed. Std. No. 151 CANCELLATIONS 
Rev. TT-B-846b 8010 Title Number Reason for Cancellation 
Cloth, Cotton, Sheeting Int. Am. 1 ¢CC-C-430 8305 GSA-FSS Paint, Varnish, Lacquer, and 
Cloth, Thread and Tape- Related Materials; Methods 
Rev. SS-C-466a 5640 DOD-Army-CE of Inspection, Sampling 
Dishwashing Compound, TT-P-141b Superseded by Test Method TT-P-141 
Solder: Lead Alloy, Tin 
Lead Alloy, and Tin Al- 
SPECIFICATIONS AND STANDARDS APPROVED FOR PRINTING 
bon and Wire, and Solid 
Steel Bars, Alloy, Cold Title Action Number 
Finishes, Hot Rolled, Acoustical Units: SS-A-118b 
General Purpose ...... Rev 9510 DOD-Army-Ord. Adhesive Compound, Fatty Acid Pitch Base (for Use 
Steel Bars, Alloy, Cold with Fiber Glass, Roofing Felts, Roll Roofing, Roofing 
Finished, Hot Rolled New QQ-S-633a 9510 DOD-Army-Ord. New SS-A-150b 
Thread, Linen .......... Rev. V-T-291c 8310 DOD-Army-QMC Aluminum Alloy Plate and Sheet, Alclad 7075......... Am. 1 QQ-A-287a 
Ties, Railroad, Wood Aluminum Bronze, Plate, Bar, Sheet, and Strip........ New QQ-A-620 
(Cross and Switch) Am. 5510 DOD-Army-CE Ammonium Hydroxide, New 0-A-451d 
Towels, Dish, Crash, Cot- Antifreeze, Ethylene Glycol, Inhibited................ New 0-A-548a 
ton, & Cotton & Linen Bone-Black, Dry (Paint-Pigment)...............0+s000- Canc TT-B-600 
Rev. DOOD-T-511b 8305 DOD-Army-QMC Boxes, Wood, Nailed and Lock-Corner................ Am. 2 PPP-B-621 
Variable Stroke 
Deep Water Bath 
0.5 This table model Water Bath Shaker provides con- 
0-400 Strokes per Min. tinuous duty shaking the range 400 com- 
plete excursions per minute. constant 
speed spite variation line voltage changes 
load. Water temperature bath can con- 
trolled 80°C, Automatic water level 
control maintains depth bath between 
inches. Anodized aluminum flask carrier measures 
CORPORATION water bath only. Cover for controlled atmosphere 
available. Request Bulletin 680. 
P.O. Box Arbor, Michigan 
Model 
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Specifications and Standards Approved for Printing 


Bronze, Aluminum, Plate, Rolled Bar, Sheet, and Strip 

Carbon-Black, Dry (Paint-Pigment) 

Cellophane (Coated and Noncoated Regenerated Cellu 
lose Film) 

Chrome-Green, Pure, Dry (Paint-Pigment) 

Dishwashing Compound, Machine 

Ethylene Glyco!, Inhibited 

Insulating Oil, Electrical (for Transformers, Switches, 
and Circuit Breakers) 

tron-Blue, Ory (Paint-Pigment) (Formerly designated 
“Prussian Blue’’) 

Leather, Cattlehide (Insole) 

Leather, Methods of Sampling and Testing............. 

Meta! Cleaner, Phosphoric Acid Base. . 

Metallic-Brown, Ory (Paint-Pigment).................. 

Molding Plastic, Polystyrene 

Molding Plastic, Polystyrene, Modified 

Molding Plastic, Polyviny! Chloride, Rigid........... 

Oil, Insulating (for Transformers, Switches, and Circuit 
Breakers) 

Packaging, Packing, and Marking of Textile Fabrics 
(Woolens, Worsteds, Cottons, Silks, and Synthetics)... 

Pigment, Bone-Black, Dry. . 

Pigment, Carbon-Black, Dry 

Pigment, Chrome-Green, Pure, Dry........... 

Pigment, tron-Blue, Dry 

Pigment, Metallic-Brown, 

Pigment, Ultramarine Blue, Dry 

Pigment, Zinc-Yellow (Zinc Chromate), Dry 

Plastic Rod, Solid, Polyviny! Chloride, Rigid... 

Plastic Tubes and Tubing, Heavy Walled, Polyvinyl 
Chioride: Rigid 

Primer-Surfacer, Synthetic, 


Concrete Paving 
Surfacer, Liquid, Sanding, Synthetic (Alkyd) Base (for 
Metal and Wood Surfaces)... 
Tape, Paper, Pressure Sensitive Adhesive, Sealing 
Textile Test Methods 
Ultramarine Blue, Dry (Paint-Pigment) 
Umber, Burnt and Raw, Dry (Paint-Pigment) 
Zinc-Yellow (Zinc Chromate), Dry (Paint-Pigment) 


Canc. 
Canc. 


Rev. 

Canc. 
Am. 3 
Canc. 


New 
Canc. 


Am. 1 


Am. 


New 

Canc. 
Am. 1 
Am. 1 
Am. 1 


Canc. 


Rev. 
New 
New 
New 
New 
New 
New 
New 
New 


New 


Rev. 


Pt-2 


QQ-B-667 
TT-C-120 


L-C-110¢ 
TT-C-235 
P-D-425a 
0-E-771a 


VV-1-530 
TT-1-677 


KK-L-159 
KK-L-3lla 
P-M-200 
TT-M-251 
L-M-520 
L-M-525 
L-M-530a 


VV-0-401 


PPP-P-5la 
TT-P-330 
TT-P-343 
TT-P-345 
TT-P-385 
TT-P-405 
TT-P-450 
TT-P-465 
L-P-503 


L-P-540 
TT-P-659a 
SS-S-167b 


TT-S-810a 
UU-T-118 
CCC-T-191b 
TT-U-450 
TT-U-481 
TT-2-415 


OTHER SOCIETIES’ EVENTS 


May Founders’ Society, 
Annual Meeting, The Homestead, Hot 
Springs, Va. 

May 25-27—American Society for Quality 
Control, Annual Meeting, Cleveland Hotel, 
Cleveland, Ohio 

May Fire Protection Assn., 
Annual Meeting, Atlantic City, N. J. 


May 
Division of Refining, 24th Midyear 
Meeting, Statler Hotel, New York, 

June Association Spectrog- 
raphers, 10th Annual Symposium on 
Spectroscopy, Hotel, 
Chicago, Ill. 

June 1-5—Fifth World Petroleum Congress 
and Exposition, New York Coliseum, New 
York, 

June 4-7—Society Women Engineers, 
National Convention, Chase Hotel, St. 
Louis, Mo. 


June Association Purchas- 
ing Agents, New York, N. Y. 

June Naval Architects and 
Marine Engineers, Spring Meeting, 
Tadoussac on the St. Lawrence Seaway 

June 14-18—American Society of Mechanical 
Engineers, Semiannual Meeting, Chase- 
Park Plaza, St. Louis, Mo. 

June 14-19—Society Automotive Engi- 
neers, Inc., Summer Meeting, Chalfonte- 
Haddon Hall, Atlantic City, 

June 15-17—Oak Ridge National Laboratory 
and American Nuclear Society, Gatlin- 
burg, Tenn. 

June 15-17—Association Iron and Steel 
Engineers, Western Meeting, Hotel Utah, 
Salt Lake City, Utah 


Rotors from 
600 


Turbines, Impellers. Aircraft accessories, Arma- 
tures, Pulleys, Drums, etc., may quickly and 
accurately balanced with the new Micro Balancing 
Model SU-7 Dynamic Balancer. 


Here one simple, most versatile, relatively low- 
cost machine, the answer 95% balancing 
problems encountered industry! 

Occupies minimum space needs minimum fix- 
large swing diameters meets Mil/Spec B-25511 
(USAF) and JIC Standards. 


Write for Bulletin SU-7 for details. 
MICRO BALANCING, INC. 
Road Garden City Park, New York Ploneer 6-0851 
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OTS Research Reports 
(Continued from page 92) 
Metallurgical Investigation Aluminum 


June Society for Engineer- 
ing Education, Annual Meeting, Uni- 
versity of Pittsburgh and Carnegie Insti- 
tute of Technology, Pittsburgh, Pa. 


June International Conference 
Electrodeposition and Metal Finishing, 
American Electroplaters’ Society Golden 
Jubilee Convention, Statler Hilton Hotel, 
Detroit, Mich. 


June 16-19—Institute the Aeronautical 
Sciences, National Summer Meeting, 
Hotel Ambassador, Los Angeles, Calif. 

June Society Professional 
Engineers, Annual Meeting and Engineer- 
ing Progress Exposition, Commodore Hotel, 
New York, 

June Institute Electrical 
Engineers, Summer Meeting, Seattle, 
Vash. 

June 22-24—American Society Agricul- 
tural Engineers, 52nd Annual Meeting, 
Cornell University, Ithaca, N. Y. 

June Society Heating, 
Refrigerating, and Air-Conditioning Engi- 
neers, Annual Meeting, Lake Placid Club, 
Lake Placid, 

June Institute Archi- 
tects, Roosevelt Hotel, New Orleans, La. 


June Pollution Control Assn. 
Annual Meeting, Statler, Los 
Angeles, Calif. 

June 28-July 3—Forest Products Research 
Society, 13th National Meeting, St. Francis 
and Sir Francis Drake Hotels, San 
Francisco, Calif. 


July 12-17—American Water Works Assn., 
Annual and Exhibit, Municipal 
Auditorium, San Francisco, Calif. 
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Alloy X2219-T6, 151235. cents. 

Oxidation Experimental Alloys, 
151264. $1.50. 

Zirconium-Base NMI-1205. $1. 

Investigation Effects Radiation 
cable Gamma Radiation Dosimeters, 

Calculated Magnetic Fields 
Rods, Disks, and Slabs, 
cents. 

Mercury Process for MnBi Production. 
(The inter-metallic material with 
highly promising magnetic properties), 
cents. 

Early Development Studies the Prepara- 
tion Manganese Bismuthide Low- 

Chemical Resistance and Thermal Stability 
Fluorocarbon Elastomer, 131942. 
cents. 

Polymers Derived from Dihydreperfluoro- 

Copolymers, 
151261. $2.50. 

Telomerization: Review the Literature, 

The Entropy Fusion Long-Chain Hy- 

$1. 

Volatile Corrosion Inhibitor Oils—Proper- 
ties and Proposed Quality Control Tests, 
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For making tensile 
samples, supply single 
molds shown, plain 
chrome finish, with 
without handle and hinges. 
usually stock molds 
for adhesion, 
flexing, compression and 
rebound samples. 
molds promptly. 


TOOLS, MOLDS, DIES 


For Rubber Testing ASTM Standards 


Precision-Cut 
SLAB 


Cover Plate 


Cavities to be 
0075 deep 


MALLET HANDLE 
DUMBBELL DIE 
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Dies for Cutting 
Tension Samples 


These dies are milled out steel blocks; edges carefully 
ground and specially hardened cut vulcanized rubber. 
Entire die precision designed ASTM standards. For 
machine use shown, with handle for hand operation. 
Also, hand-forged dies cut regular tear test samples. 


HOGGSON PETTIS MANUFACTURING CO. 
133 Brewery St. 


Pacific Coast, Royal, Inc., Downey, 


NEW HAVEN CONN. 


| CENTRAL SCIENTIFIC CO. 80, 84 | Nyy 
q 
| 
| 
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Your best move UNITRON... 


for COMPLETE LINE METALLURGICAL MICROSCOPES! 


Complete Line Metallurgical 
Microscopes and Accessories covers the needs 
Research, Industry and Education. 


Quality optics advanced optical and 
mechanical design unique and convenient 
free trial period these, together with 
proven performance are the reasons why... 


THE TREND UNITRON! 
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Your Choice 


HYDRAULIC LOADING 


SUPER 
UNIVERSAL TESTING MACHINES 


Infinitely variabie testing speeds 


Indicating System 


Capacities from 30,000 
5,000,000 Ibs. 


Standard DeLuxe wide clear- 
ance models 


Write for Bulletin 47. 


UNIVERSAL TESTING MACHINES 


Positive, infinitely variable test- 
ing speeds maintained auto- 
matically under load 


Unlimited stroke 

100 ratio testing ranges 
(Up with model) 
System 


Capacities from 
500 400,000 Ibs. 


Two four screw design 
Write for Bulletin 


Both these basic series—Super and offer 
the unmatched advantages the exclusive In- 
dicating change ranges under load, com- 
mon zero, color coded range identification, full 28-inch 
diameter dial with glare-free illumination, among other 
important features. Electronic recorders are available plus 


the largest selection strain for producing 


accurate stress-strain curves. 


Whether you choose Super you 
are sure foolproof accuracy, and simple, maintenance- 


free operation. 


2020 EASTON ROAD 


TINIUS OLSEN 


TESTING MACHINE COMPANY 


WILLOW GROVE, PA. 


Testing and Balancing Machines 
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